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1983, Physical Conceptions of Mass. (N.. Cimento, 14, pp. 80-124, July- 
Aug,., 1907.)}—This is a discussion held by the Societa Italiana di Fisica on 
the idea of mass in elementary teaching of physics, the first of a series. of 
discussions as to physical concepts in their relation to elementary teaching as 
distinguished from the secondary instruction in which it may be assumed 
that the pupil already has a general knowledge of the subject. The defini- 
tion of mass as quantity of matter being set aside, the discussion, broadly, 
was as to whether mass should be defined independently of force and force 
then deduced from mass and acceleration, or whether force should be 
defined statically and mass deduced from force and. acceleration. A. 
Pochettino (pp. 107-116) gives a résumé of observations tending to show 
that ‘mass is not entirely conserved in chemical reactions. The views of 
Mach, Kirchhoff, ee Appell, and others are considered. A. D. 


1984. Hertz's and its Experimental Verification. A. N. Dinnik. 
(Jurn. Russk. Fisik.~Chimitesk. Ob3éestva, 88. No. 4. Physical Part, pp, 242- 
249, 1906.)—From galvanometric experiments the author calculates. the 
duration of contact in the impact of two equal spheres and, for steel seins: 
finds it concordant with that deduced from Hertz’s formula— 


t = 2°9489R [254781 — o)/8cE*), 


where R is the radius of the spheres, 2 the density of the material, ¢ Piadeilll 
constant, E Young's modulus, and c the relative velocity at the moment of the 
initial contact. With zinc spheres the two results exhibit discordance, which 
is increased with spheres of lead. By experiments on the impact of a steel 
sphere on a plane steel surface, the author verifies the following general formula 
for the duration of contact of two unequal spheres of radii R; and Re—* . 
a yh 
+ (1 — + ti} 
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1985. Potential of the Stresses in Elastic Bodies as a Measure of the Liability 
to Fracture. R.Girtler. (Akad. Wiss. Wien, Sitz. Ber. 116. 2a. pp. 500-556, 
March, 1907.)—Gives a mathematical investigation of the distribution of stress 
in, and the deformation of, an elastic cylinder under compression, (a) the 
load being uniformly distributed over the ends, (6) considering the effect of 
friction between the ends and the pressure plattens, and (c) taking into 
account the effect of eccentricity of load. The hypothesis that the potential 
of stress as ordinarily understood is a measure of the maximum stress at a 
given point (and hence of the liability to fra¢ture) does not disagree with 
experimental results hitherto published—particularly Voigt’s. The frictional 
force between the ends of the cylinder and the pressure plates, considered as 
the integral of the shear stress on the contact surface, is not proportional to 
the load, but, under certain conditions, to the stresses. The results of com- 
pression tests on glass cylinders are adduced in support of the conclusions ; 
these tend to fracture on surfaces gees with the calculated surfaces 
of constant stress potential. _ F. R. 


1986. Variation of Young's Modulus under an Electric Current. H. Walker. 
(Roy. Soc. Edinburgh, Proc. 27. pp. 848-856, 1907.)}—The experiments were 
performed on wires, the increase of temperature above atmospheric being 
due to the steady current. The following values of the modulus in c.g.s. 
units, at the maxima and minima of the curves, indicate the kind of variation 
perature : — 

emperature... 20°4° 506  60°6 
Soft Iron +10" 18: 30 20-19 17°85 18°97 
Temperature... f 87 108 64:2 
Steel Modulus + 10" 21- 21°72 21-15 21-91 
Modulus + 10" : ‘ 17°69 1468 16°80 


Temperature... 1076 1550 85°8 
Platinum Modeius 10! 1640 1265 12:44 17°60 


1987. Spherical Test-pieces of Hardened Steel. R. Stribeck. (Zeitschr. 
Vereines Deutsch. Ing. 51. pp. 1445-1451, Sept. 14 ; 1500-1506, Sept. 21, and 
pp. 1642-1547, Sept. 28, 1907.)—-Although most of the experiments on which 
the conclusions are founded were carried out on hardened chromium steels, 
yet the general results will apply to hardened carbon steels. In compression 
tests of cylinders with enlarged ends the elastic deformation was proportional 
to the stress until the load greatly exceeded the elastic limit ; this was observed 
to stresses as high as 225 tons per sq. in. The compression strength was 
810 tons per sq. in., with exceptional care to obtain pure compression. 
Bending tests are also detailed. Hertz’s formule for spherical contact 

essure are applied to tests of spheres, between other spheres or spherical 
cups or flat plates. The ball form is preferred as lending itself best to 
uniform hardening, and Cr steel selected as it gives a very uniform hardening 
throughout its mass. In the formula = /f{p), 1/d, = 1/d, + 1/dy; where 
d, and d, are the diams, of two balls pressed together with pressure P and is 
the average compressive stress at the contact surface ; if one of the balls is 
replaced bya fiat plate, d, is the diam. of the other. The results obtained 
ate in agreement with Hertz’s curve up to 89,000 kg. per cm.’ [P/d? = 200, 
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...... 500 1,000 2,000 8,000. 4,000. 6,000. 8,000 12,000 
b.. 48,500 57,000 66,000 71,000 74,000 78,500 81,000 94,000 
For a sphere and a flat plate the values of are slightly lower when 
P/d*?> 2,000. For a sphere between two equal spheres circular cracks 
appear round the contact surfaces at loads ranging from 600d’ to 1,500d", and 
fracture occurs at from 5,000d* to 8,000d*. This is for polished balls up to 
14 in. diam. As a measure of hardness for ordinary use the value of P for 
P == 2,000d* is recommended ; this gives a good idea of the hardness of the 
outer layer of the specimen. In conclusion, the author considers that the 
F 


1988. Longitudinal Impact of Metal Rods with rounded ends J. E. Sears. 
(Cambridge Phil. Soc., Proc. 14. pp. 257-286, Oct. 15, 1907.)}—B. Hopkinson 
found [Abstract No. 928 (1905)} that the momentary extension in a copper 
wire under a blow was about 5 per cent. higher than expected from ‘the 
modulus of elasticity under static load. The author, in experiments in which 
equal rods with rounded ends strike one another longitudinally, finds that the 
observed and calculated velocities agree with one another within 0°6 per cenit. 
for steel, iron, copper, and aluminium. The observed values of the wave- 
velocities, and those calculated from the results of static tests and, in the 
case of the adiabatic velocities, corrected using published values of the co- 


efficients of expansion and the specific heats at constant. pressure, “a 
in the following table, in ft. sec. units :— 


Calculated Velocity 
Observed Velocity. 
Isothermal. | Adiabatic. 
Steel 16,820 16,750 16,770 
Copper ......... see 12,060 12,010 12,080 
Aluminium ...... 16,620 16,580 16,620 


F. R. 


1989. Cause of Failure of a Tail Shaft. P. D. C, Kley. (Dingler’s 
Polytechn. Journ. 48. pp. 688-685, Oct. 26, 1907. From De Inginieur, pp. 627 
688, 1907.)}—The tail shaft of ss. Goenioer broke after three years’ service, 
Although the tensile tests of the broken shaft were fairly satisfactory, yet the 
structure indicated faulty treatment. This was confirmed by the following 
results of alternating bending tests (W6hler method) :— 


A normal shaft 


. before rupture ...... 54,000 reversals of stress. 
piece of the broken shaft, without further 
treatment, stood before rupture ......... 24,750 
A piece of the broken RelenernneEnS 
45,000 


about}. For higher values, with two equal spheres, the following results are 
given :— 
.R. 4 


1900. Fall of a Sphere and of a Cylinder in a Viscous Liquid. G. Picciati, 
(Accad. Lincei, Atti, 16. pp. 948-951, June 16, and pp. 45-50, July 7, 1907.)— 
Takes up the problem of a falling sphere from Bassett’s “ Hydrodynamics,” 
and obtains a complete integration of the functional equation. The methodis 
practically that used in the propagation of heat, employing the theorems of 
Dirichlet and Hépital. The final result is Stokes’s equation— 


= (n — p)g, 


where a is the radius, & the viscosity, p the density of the liquid, and q that of 
the sphere. (Ibid. 16. pp. 174-184, Aug. 4, 1907.)—Contrary to the case of a 
sphere, an infinite rod moving at right angles to its own axis in an infinite 
viscous liquid does not acquire a definite velocity. There is no distance at 
which the velocity of the liquid itself becomes infinitesimal. By integration 
to infinite distance, the author proves that eventually the velocity of infinitely 
remote particles of the’ liquid becomes the same as that of the rod itself. 
The whole liquid then moves as if it formed one body with the rod. 
E. E. F. 


1991. Displacement of the Gravitation Anomalies. G.Costanzi. (Comptes 
Rendus, 145. pp. 695-697, Oct. 21, 1907.)—According to Defforges, gravitation 
is too strong above the seas and too weak above the continents. Many 
observations are not in agreement with this rule, however, notably those of 
Nansen on the Arctic Sea and ice, of Riccd in Calabria and Hungary, of 
Hecker on the Atlantic and Pacific, of Gurgo and the author in Central 
Europe and japan. According to the author, the absolute maxima of the 
negative anomalies are not along the main axis of a mountain chain, but along 
a line parallel to it and opposite the greatest neighbouring depression ; the 
maxima of the positive anomalies are not above the depressions, but are dis- 
placed towards those anomalies; the direction of the displacement is 
approximately that of the normal on the external side of the curved moun- 
tain chains, The only exception to the first of these three rules is Etna, 
on which the maximum negative anomaly occurs at the summit. The 
observed irregularities suggest that there is general movement of the ground 
and a movement of the lower strata of the earth relative to the upper ; the 
upper strata lag behind the lower. The displacement is to the north in the 
case of the Alps, Eastern Carpathians, and Northern Apennines, in accordance 
with the views of Suess and of Bertrand. H. B. 

4902. Absolute Determination of the Nocturnal Radiation at Vienna. J. 
Krémaf and R. Schneider. (Akad. Wiss. Wien, Sitz. Ber. 116. 2a. pp. 571- 
600, March, 1907.)—The measurements were made at the Zentralanstalt fiir 
Meteorologie, 202 m. above sea-level, 26 m. above ground, 2 m, above the 
platform, in Aug. and Sept., 1906, with two Angstrém electric compensation 
actinometers. For five nights readings were taken every 15 min., com- 
mencing at 8 p.m., that is, about an hour after sunset. The loss by radiation 
is very rapid at first, attains its maximum between 9 and 10 p.m., becomes 
slower then, with a faint secondary maximum at 2 p.m., and continues slow 
until about } hour before:sunrise, when the loss is again rapid. With falling 
air temperature the loss by radiation becomes less marked, The mean loss 
per min. per cm.’ was 0168 gm.-cal. ; this figure is.of the same orderias those 
of Maurer, Pernter (on Sonnblick at 8,096 m., 0°201 cal.), Trabert, Exner 
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(again on Sonnblick, 0°19 cal.), while Homén observed much lower values in 
Southern Finland (0°067 and 0084 cal.). By reflex radiation from the non- 
luminous atmosphere the ground in Sept. gained 0°87 cal. per em? per mini 
The total radiation received from the sun during the three first Sept. 
days—as regularly measured by the pyrheliometer at Vienna—was 818, 821; 
811 cals., or, allowing for diffusion losses of 40 per cent. according to Trabert, 
445, 449, 435 cals. Assuming the same rate of loss by radiation for the day 
as determined for the night, the heat gain per cm.’ would have been on those 
three days + 215, mean value 228 gm.-cals. 
per day. H. B: 


1993. Solar Radiation. A. Bemporad. (Accad. Lincei, Atti, 16. 
pp. 66-71, July 7, and pp. 126-182, July 21, 1907.)—The three formule (1) 
Pouillet’s, (2) Crova’s, and (8) Bartoli’s, 
q== Aye", where q is the intensity of sunshine and ¢ the corresponding 
thickness of the atmosphere, tend to break down as the sun nears the 
horizon. The author suggests q = Ap", or log g =a — be’, where n is 
between 0°5 and 09, but is mostly about 0-7. It can be ascertained from 
three observations of g at zenithal distances differing considerably from one 
another, which lead to the equation— | 

log gq: —log qs 
which can be solved by approximation, Tables of values of ¢* for different 
zenithal distances and values of nm are given. Applications follow, of the 


new formula to observations by the author at Catania and by Angstrém 
at Teneriffe. AD, 


1994. Thunderstorms, “ False Cirrus,” and Halos. C. Kassner. (Meteoro- 
log. Zeitschr. pp. 801-806, July, 1907. Science, 26. p, 518, Oct. 18, 1907. 
Abstract.)—The veil of cirrus cloud observéd before and after thunderstorms 
is generally designated a “false cirrus”; according to W. v. Bezold and 
Hann it would probably be a true cirrus. The author has studied the litera- 
ture on the subject, but finds that too little attention has been paid to halos. 
He therefore examines the records of Bremen (1892 to 1905), Potsdam, 
Hoppendorf near Danzig, Upsala, and Sofia for observation of thunderstorms 
and solar halos on the same day, and comes to the following conclusions : 
Solar halos observed before and after thunderstorms show that the cirrus 

veil of thunderstorms is an ice cloud, and that it therefore represents a true 
cirrus. The veil may precede a storm by up to four hours and still be visible 
an hour after the thunderstorm ; during these five hours the veil would, at an 
average velocity of 40 km., travel 200 km., which figure is a measure of the 
extent of the cloud. : H. B. 


1995. Upper Air Research in Egypt. 3B. F. E. Keeling. (Nature, 76. 

p. 687, Oct. 24, 1907.)}—The Helwan Observatory (under the Survey 
Department of Egypt) sent up 15 pilot balloons in Aug., of which three 
reached an altitude of 5,000 m., the others bursting at lower levels, The 
balloons, are inflated with dry hydrogen (from. zinc and sulphuric acid) toa 
diam. of 2. ft. and are watched with the aid of theodolites (from. Bosch, 
Strassburg) at the ends of a base line of 1 km, length. In the diagram repro- 
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duced the order of the winds from the surface upwards was from S.W., N.W., 
S.W. As a rule the surface winds seem to blow from N. or N.W., while at 
1,000 or 2,000 m. winds. from W. or W.S.W. set in, replaced by other winds 
above 4,000 m. Kite experiments, with regard to which reference is made to 
W. H. Dines and J. E. Petavel, were to be commenced. H. B. 


1996. Influence of Forests upon Wind Velocity. 1. St. Murat. (Science, 
26; p. 518, Oct. 18, 1907. From the Annales of the Roumanian Academy, 
Bucharest.)}—A forest diminishes the wind velocity to the leeward of 
the forest. At 50 m. distance this diminution may amount to one degree 
on the Beaufort scale. When the distance exceeds 100 m. the wind force 
becomes more noticeable again, and at 500 m. the full original force is 
encountered. H. B. 


1997. Density of Sea-water by a Differential Densimeter. J. J. Manley. 
(Roy. Soc, Edinburgh, Proc. 27. pp. 210-232, 1907.)—The densimeter known 
as Hare's apparatus embodies the principle elaborated in the six or seven 
forms constructed and tested. In one of the forms two glass tubes are used, 
each having an internal diam. of about 8 mm. and a length of 1,200 mm. 
These tubes are provided with obliquely perforated taps, and are sealed at 
their upper ends to small bulbs, the water rising to between the tap and the 
bulb. The upper ends of the bulbs are joined by an inverted U-tube, into 
the bend of which a three-way tap is sealed ; one of the two free branches of 
this tap communicates with an exhausted copper globe with a capacity of 4°2 
litres. The level of the liquids is observed by a micrometer microscope, and, 
to secure uniformity of temperature, the tubes are brought together through- 
out their entire length and surrounded by a water-jacket. A standard sea- 
water of known density takes the place of distilled water in one of the tubes, 
and, the levels of the cisterns being made the same, only two readings are 
taken, the two lower taps being closed during reading. The densities of 
ninety different waters from the Mediterranean are measured, these varying 
between 1:0274 and 1°0818 at 18° C. G, E. A. 


1998. Electrical Conductivity and Refracting Power of Sea-water. E,. G. 
Hill, (Roy. Soc. Edinburgh, Proc. 27. pp. 288-248, 1907.)—The samples of 
water were from the same source as those mentioned in the preceding 
Abstract. The conductivity was determined by Kohlrausch’s method, the 
water being kept in a thermostat while under observation. A refractometer 
was employed with a hollow prism of about 60° for the optical measurements, 
and a table is given of the measurements for ninety different waters, From 
a comparison of the results it is seen that neither the densities, conductivities, 
nor refractive indices give values which vary exactly with the chlorine values 
of the waters, this being contrary to Knudsen’s conclusion that the conductivity 
of a sea-water may be taken as a measure of its salinity. But the difference 
between the value for chlorine calculated from the physical constants and 
that measured by titration is sometimes so small that for purposes of 
Oceanography it may be assumed that the two values are identical. _ 
| a G. E. A. 

1999. Dynamical Theory of the Earth's Figure. A. E, H. Love. (Nature, 
76. pp. 827-882, Aug. 1, 1907. Paper read before the British Assoc. at 
Leicester. Enginéering, 84. pp. 250-260, and 262, Aug. 28, 1907. Science, 
26. pp. 629-541, Oct. 25, 1907.}—The paper deals with the problem of 
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determining the shape of the earth supposing the oceans were all. 

up. From maps showing ocean depths it can be calculated that if the 
sea were lowered about 1,400 fathoms then the areas of land and water 
would be of approximately equal extent. By going lower for the dividing 
line a state is reached where we have a continuous continental. region 
and two’ oceanic regions, and the key to the problem of this peculiar 
distribution is given by the theory of Jeans on gravitational instability. The 
applications of spherical harmonics of the third degree is then discussed, and 
the resulting conformation of the surface giving equal areas of elevation and 
depression is illustrated by a diagram, which is remarkably similar to the 


we seem to be justified in saying that the earth is approximately an oblate 
spheroid, but more nearly an ellipsoid with three unequal axes, having. its 
surface furrowed according to the formula for a certain spherical harmonic 
of the third degree, and displaced, relatively to the geoid, towards the direction 
of the Crimea, With regard to the actual amount of elevation or depression 
in different parts the agreement of the theory with the facts is not quite so 
good. It is probable that the earth is not now gravitationally unstable. From 
observations of the propagation of earthquake shocks to great distances we 
can determine the average resistance to compression, and it is found that this 
is sufficient to check any tendency to gravitational instability. As bearing on 
geological evidence it is interesting to note that in parts of the Southern 
Pacific a depression represented by harmonics of the third degree is super- 
posed upon an elevation represented by second degree harmonics, and we 
should therefore expect to find the depth of the ocean to be gradually increas- 
ing in this region. The region in question is that of the coral reefs and coral 
islands, such as Funafuti, and the result is thus quite in accord with Darwin's 
theory of the formation of coral reefs. Other parts of the discussion show 
the agreement with theory of the different types of coast-line found on either 
side of the two great ocean tracts. C. P, B. 


2000. Figure of the Earth. J. Prescott. (Phil. Mag. 14. pp. 482-498, 
Oct., 1907.)—-The shape of the earth is assumed to be an oblate spheroid of 
small ellipticity, which it is the object of the paper to determine. The author 
concludes that the most probable value of the eccentricity at the surface is 
1/808, the densities at surface and centre being respectively of the orders 
8 and 80, giving a mean density 5°5. At the other extreme of the estimate 
2°56, and 10, which again 5°5. 

E. H. B. 


2001. Progress of Knowledge. D. Gill. (Nature, 76. pp. 819- 
827, Aug. 1, 1907. Presidential Address to the British Assoc, at Leicester. 
Chem. News, 96. pp. 49-55, Aug 2, and pp. 61-68, Aug. 9, 1907, Science, 26. 
pp. 198-212, Aug. 16, 1907.)}—-The author deals with astronomical progress 
along various lines. Improvements in the measurements of standards have 
- been possible in consequence of Fabry and Perot’s investigations on inter- 
ferential measurements, and for practical measurements in the field the 
nickel steel alloys have provided special wires, which for considerable periods 
of time may be considered as almost invariable standards. The great South 
African arc of meridian has been completed from Cape L’Agulhas to within 
50 miles of the southern end of Lake Tanganyika, i.¢e., a continuous geodetic 
survey extending over 25 degrees of latitude. It is understood that, the 


| curve mentioned above as showing the configuration at a certain depth below : 
present sea-level. Thus, as regards the contour of the great ocean basins, 
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carrying of the arc round the eastern shores of Tanganyika is contem- 
plated by the German authorities, and from thence the work will be carried 
up to Alexandria by the Egyptian Survey. From here it would then be 
possible to continue round Asia Minor to Greece, connecting up with Struve’s 
great arc which terminates at the North Cape. If realised this would 
constitute an arc of meridian 105° in length—the longest possible on the 
earth's surface. The Solar Parallax has been determined with great 
accuracy from observations of the minor planets Iris; Victoria, and Sappho, 
and more recently Eros. In 1981 there will be a specially favourable opposi- 
tion of Eros, when it approaches the earth within one-sixth part of the sun’s 
mean distance, and by this means it should be possible to determine the 
solar parallax within one-thousandth part of its amount. Other parts of 
the address deal with the constitution of the universe, stellar parallax, the 
sun's velocity in space, and the distribution of stars in space. Cc. P. B. 


2002. Theory of Solar Disc. H. Bourget. (Comptes Rendus, 145. 
pp. 801-802, July 29, 1907.)—Shows that the theory of the propagation of light 
in a heterogeneous medium gives no polarisation, and that Fabry’s proof of 
the absence of reflection is unnecessary for supporting Julius's theory of the 
sun’s disc, and answering Salet’s objection to it. Boussinesq has already 
shown that a parallel beam traversing plane strata retains its parallelism and 
its original state of polarisation. Curved pencils of light will therefore show 
no polarisation due to their curvature. E. E. F. 


2003. Temperature of Sun-spots. A. L. Cortie. (Astrophys. Journ. 26. 
pp. 128-127, Sept., 1907.)—-Band spectra have been observed in sun-spots at 
various times since Secchi’s first attempt in 1869, and their subsequent 
identification as flutings is indicative of the presence of chemical com- 
pounds as distinct from elements in the spot region. Bands at the extreme 
red have been identified by Hale and Adams as produced by titanium oxide, 
and quite recently Fowler has ascribed the bands near } in the green to 
magnesium hydride. Reasoning now from this knowledge of sun-spot 
spectra, we find that the bands in the spectra of a Hercules and oCeti were 
shown by Fowler to be due to titanium oxide, and this compound has been 
further recognised in a Orionis. Mira Ceti has been observed at two maxima 
of very different intensities. In Dec., 1906, at a magnitude of 20, it was 
24 times brighter than at the maximum of 1897, and we find a definite change 
in the spectrum. The band spectrum was of the same structure in the two 
cases, but very much weaker in 1906, when the star was most brilliant. 
Variations in the intensities of the hydrogen lines are also prominent, of a 
similar nature to the changes observed in new stars. We see therefore that 
as the brightness and temperature of a star increases, the band spectrum is 
gradually changed to a line spectrum; and the discussion of this with 
relation to sun-spots points to the conclusion that the temperature of spot 
vapours is lower than that of the solar photosphere. . CLP. B, 


2004. Red Spot on Fupiter. S. Williams. (Astronom. Nachr,, No. 
4202. p. 28, Sept. 30, 1907. Nature, 76. p. 626, Oct. 17, 1907.)—Observations 
of the Great Red Spot during the recent opposition. The spot was about as 
faint as before, and the rotation period from 594 rotations is 9h. 66m. 42°27s. 
Its longitude is 20°87° + 0°28°. As indicating a real change in the position of 
the spot, attention is drawn to the variation of vas iaamnged ase between 
1905 and 1907 [see Abstract No. 616 (1907).]}. P. B. 
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2005. Markings on Third Satellite of Fupiter. J.C. Sola. (Astronom. 
Nachr., No. 4199. p. 881, Sept. 6, 1907. Nature, 76. p. 627, Sept. 19, 1907.)}~ 
Description of markings, with their position angles at stated times. (1) Visi- 
bility of Northern White Cap is independent of the satellite's position with 
regard to the planet, and is much greater than that of the other cap; its 
brightness is comparable to the polar caps of Mars. (2) This Northern Cap 
is always bordered by a dark area. A plate of twelve drawings accompanies 
the paper, showing the variations during the period 1906, Nov. 24 to 1907, 
March PY 


2006. Theory of Fupiter's Satellites. W. de Sitter. (Konink, ee 
Wetensch. Amsterdam, Versl. 16. pp, 110-122, July 17, 1907. Proc., 10, 
pp. 95-107, Sept. 8, 1907.)—A new investigation of the theory of the libration 
of the satellites of Jupiter, and of the equations of the centre. The libration 
probably has an appreciable coefficient; the determination from the 
observations, not only of the phase and amplitude, but also of the period of 
the libration, is important for the determination of the masses, especially for 
Satellite I., and it is possible that this determination can be made from a 
discussion of the observations made at the Cape, Helsingfors, and Pulkowa. 
The author finds a different period from that given by Laplace and Souillart. 

Cc. B. 


2007. Double Drift Theory of Siellar Motions. E. H. L.. Schwarz. 
(Nature, 76. p. 588, Oct. 10, 1907.)—Discussing the planetismal hypothesis 
outlined by J. C. Chamberlin, according to which our stellar system isa disc 
the edge of which is the Milky Way, beyond this lying another stellar system 
seen as the Andromeda Nebula, the writer examines the bearing of this idea 
on the recent work on double star drifts. If our stellar system is of the same 
nature as the Andromeda nebula, then it must be a spiral nebula with two 
equivalent arms originating from a central core, and winding spirally round 
the centre in approximately the same plane. Supposing, then, our sun had 
experienced a gravitational drag, and was moving at a less rate than the 
general average of the other stars, or suppose its spiral course was steeper 
than the general average, and hence its angular velocity less, then an observer 
regarding the rest of our stellar system from our planet would see the stars 
near the centre of the spiral travelling in two directions, those on this side of 


the centre travelling from right to left, and those on the other side in the 
reverse direction. C. P. B, 


2008. Spectrum of Comet 1907d (Daniel). H. Chrétien. (Comptes 
Rendus, 145. pp. 549-651, Sept. 28, 1907.)—From a series of spectrograms 
obtained at the Nice Observatory with a prismatic camera on the evenings of 
July 9, Aug. 5, 12, 18, 16, 17, the author gives a discussion of the origins of the 
bands obtained. The prism had a refracting angle of 62°, adjusted at mini- 
mum deviation for G (\4841), and the camera objective had an aperture of 
10 cm. and a focal length of 47 cm. The edge of the prism) was placed in the 
direction of the diurnal motion, which was almost coincident with that of the 
tail of the comet. For comparison purposes the spectrum of Capella was 
photographed on the same plate. The bands found were at the wave-lengths ; 
8870, 8989, 4012, 4111, 4200, 4258, 4301, and 4508. The principal bands in 
the spectrum of the tail were 4016, 4267, and 4522, OP. B. 
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2009. Spectrum of Comet 1907d (Daniel). F. Quénisset, (Soc. 
Astronom. de France, Bull. p. 385, Sept., 1907. Nature, 76. pp. 626-527, 
Sept. 19, 1907.)}—Photographic reproductions of the comet, showing that the 
tail had a distinctly multiple structure, and extended some 8°-10°.. Between 
July 12 and Aug. 16, twenty-six photographs were obtained, some indica- 
ting a rotary motion of the cometary matter. The spectrum showed three 
strong hydrocarbon bands, superposed on a brilliant background of con- 
tinuous spectrum. These bands were sharply defined on the red side and 
faded away gradually towards the violet. The green band was brightest, 
then the blue, and the orange band was faintest. H. Rosenberg. (Nature, 
76. p. 555, Sept. 26, 1907.}—Photographs taken with a Zeiss prismatic camera 
at the G6ttingen Observatory on Aug. 9, 11, 14. Spectrum shows the chief 
hydrocarbon bands and a continuous spectrum extending from 25050 to 
48700. The brightest bands are those of cyanogen at \8888 and 8872, while 
the third strongest band is at 44787. Two bands at \4055 and 440865 are as 
yet unidentified. [See also Abstract No. 1808 (1907).] Cc. P. B. 


_ 2010. Spectrum of Comet 1907d (Daniel). J. Bosler. (Comptes Rendus, 
145. pp. 582-588, Oct. 7, 1907.)—The spectrum of the comet was observed at 
Meudon with a two-prism spectrograph. The apparatus receives the light 
from a 4-inch, objective ; the final aperture ratio is 1/4°4. The entire spectro- 
graph revolves about the optic axis of the collimator, so that the slit can be 
set parallel to the tail of the comet. Three photographs were obtained on 
Aug. 8, 18, 19, with exposures, respectively, of 40 min., 1 hour, and 1 hour 
10 min. (plates Lumiére “ 2”). Two comparison spectra of iron with con- 
denser and self-induction were taken on each plate. The photographs show 
the ordinary spectrum of the hydrocarbons with a maximum of intensity near 
4469, the bands in general not being sharply defined towards the red, as 
usual. In addition, two cyanogen bands are well indicated, and some other 
radiations of uncertain origin. These remarks apply only to the nucleus 
and head, the tail properly so called having left no traces. A list is given of 
the wave-lengths and intensities of 16 lines measured on the photographs. The 
cyanogen bands are fainter than the blue hydrocarbon bands, while the con- 
trary is the case on the plates obtained simultaneously by Deslandres and 
Bernard with an objective prism [Abstract No. 1803 (1907)]. The cyanogen 
bands are, however, much longer than the others on the author's plates. The 
differences are attributed to the yellow tinge, and their consequent opacity to 
the more refrangible rays, of the prisms employed by the author. The same 
defect accounts for the failure of impression of the tail. A. E. 


- 2011. Physical Nature of Meteor Trains. C. C. Trowbridge. (Astrophys. 
Journ. 26. pp. 95-116, Sept., 1907.)}—Meteor trains are the luminous clouds 
formed by meteors which persist long after the incandescent nucleus has 
disappeared. The average of the heights above the earth’s surface of the 
middle portion of the trains is 54 miles (87 km.), the minimum being about 
45 miles, and the maximum 65 miles. It would thus appear that in the zone 
between 560 and 60 miles’ altitude there exist the special atmospheric con- 
ditions necessary for the production of these That the 

is due to gaseous phosphorescence is probable (1) because of the 
rapid lateral expansion of the train, evidently a gas diffusion, amounting to a 
mean rate of over 100 metres per min. ; (2) on account of the great volume 
contained within the boundary of the train, usually amounting to many cubic 
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miles ; (8) because the observed spectrum consists of bright lines. Further, 
the rate of decay of the glow corresponds to values found in the laboratory 
for the electrodeless ring discharge in gases. The dual appearance of the 
trains is ascribed to their tubular nature, giving increased intensity at the two 
edges in the line of sight. C. P. B. 
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2977021 and A4744:008, showing the probable origin of the lines which may be 
due to rare earths. Cc. P. B. 
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2019. Submerged Tubes. C. B. Stewart. (Eng. Record, 56. pp. 362-354, 
Sept. 28, 1907.)}—This paper gives a description of experiments with submerged 
tubes 4 ft. square to determine the effect (1) of change in the length of the tube, and 
also (2) of modification of the entrance conditions on the loss of head and the 
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2021. Selenium Photometer. J. J. Taudin Chabot. (Phil. Mag. 14. 
p. 428, Sept., 1907.)—A selenium resistance is illuminated in rapid alternation 
with light from the two sources to be compared. Fluctuations take place in the 
current traversing the selenium cell except when the illuminations due to the 


two sources are equal, The author uses a slotted rotating disc and an Eint+ 


hoven string galvanometer, which shows by its vibrations when the illumina- 
tions are unequal. Exceptional sensitiveness is attained by making the 
frequency of the alternate illuminations correspond to the natural vibration 
of the galvanometer string. E.E. F, 


2022. Improvements in the Ultra-violet Microscope. W.T. Swingle and 
L. J. Briggs. (Science, 26. pp. 180-188, Aug. 9, 1907.)}—-Good, sharp images 
were obtained in the microscope by using strictly monochromatic visible 
light. A double electrode-holder was, therefore, constructed by means of 
which blue light from magnesium is employed first for finding and focussing 
the object. A handle then serves to replace the magnesium poles by a pair 
of cadmium ones, which provide the photographic rays, a certain amount of 
focussing having to be done for each objective used. G. E. A. 


2023. Change in Polarisation Azimuth due to Earth's Motion. B. Strasser. 
(Ann. d. Physik, 24. 1. pp. 187-144, Oct. 8, 1907. Physikal. Inst. d. techn. Hoch- 
schule, Danzig-Langfuhr.)—Describes an elaborate arrangement by which the 
author has repeated Fizeau’s experiment on the change in polarisation azimuth 
of a refracted ray due to the motion of the earth. With rotations of 58° in 
the west and east directions the mean excess of the rotations in one direction 
over those in the other was 0°03. Another set of experiments with rotations 
of the order 61° showed a maximum excess of 0°°018, and a mean excess of 
0°-0012 only. The author accordingly concludes that the effect in question 
has not yet been detected. © vir | | E. H. B. 


2024. Diffraction and Reflection on Maxwell's Theory. W.v.Ignatowsky. 
(Ann. d, Physik, 23. 5. pp. 875-904, Sept. 24, 1907.)—This highly analytical 
paper treats diffraction and reflection on the basis of Maxwell's electromag- 
netic equations and deals specially with diffraction ata wire. For this case 
numerical values are calculated, curves plotted, and a comparison with ex- 
periment made, the theory and observation being in good agreement. The 
curves show not only faint equidistant maxima and minima inside the geome- 
trical shadow, but also faint graduated maxima and minima outside the 
geometrical shadow, and superposed upon the main diffraction bands which 
occur there. E. H, B. 


2025. Lioyd’s Bands for Iniernal Reflection and Phase-change, P. V. 
Bevan. (Phil. Mag. 14. pp. 5038-508, Oct., 1907.)}—Describes and illustrates 
by photographs Lloyd's fringes for internal reflection obtained in water, the 
level upper surface of which formed a large perfectly plane mirror, the 
meniscus at the sides of the trough giving no trouble, as the surface there 
turns upwards out of the way. It was found that the centre of the system is 
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a dark fringe, just as with a single mitror of black glass, so that in each case 
thete is the loss of half a wave on reflection at grazing incidence. This 
result is discussed in 
be in agreement with them. EH. BY 


2026. Optical Behaviour of Colloidal Metals. E. Matier, ans d. Physik, 
24. 1. pp. 1-24, Oct. 8,1907. Physikal. Inst.d. Univ., Heidelberg, Jume 24; 1907.) 
—A research on the absorption and polarisation of light by colloidal metal 
solutions. The case in which the colloidal particles are considered as small 
conducting spheres has been calculated by J. J. Thomson, and his theory was 
extended by Ehrenhaft [Abstract No. 107 (1906)].. Measurements of ‘the 
polarisation of light scattered by metallic particles have been made! by 
Threlfall (Phil. Mag. 1894) and Ehrenhaft [Abstract No. 61 (1904)]}, the 
observations of the latter confirming Thomson's theory completely, The 
author’s experiments were made on solutions of Au, Pt, and Ag, obtained by 
Bredig’s method; and his results are as follows: Colloidal solutions are dis 
tinguished from turbid ones, the particles of the latter being insulators. Whilst 
in| the sécond kindof Solution the rays of scattered light with maxinium 
polarisation were at an angle of less than 90° to the incident beam, this maxi- 
mum was below 125° for freshly prepared Au solutions, below 112° for’ Pt; and 
below 97°°5 for Ag. The colour of the metal solutions in transmitted light is 
due partly to the scattering of the light and in part to the colour possessed by 
the solution itself. The ageing of the solutions, or the addition of a trace of 
acid, causes a change of colour and, simultaneously with this, a motion of the 
polarisation maximum to below 90°. At the same time the polarisation 
increases very strongly in Au and Pt, but decreases in Ag. The addition ofa 
trace of gelatine prevents change of colour and precipitation of the metal; but 
has no influence on the change of polarisation. The above results do not 
uphold any explanation of the optical properties of colloidal metals based 

2027. Pleochroism in Metallic Mirrors. Ambronn. (Phys. Zeitsch. 
8. pp: 665-668, Oct. 15, 1907.)—After giving some historical notes on pleo* 
chroism, experiments are described in which silver is deposited on celluloid; 
and the celluloid deformed by slow stretching. Pleochroism appeared with 
a stretch of 20 per cent., the silver film having a yellowish colour in the polari- 
sation microscope employed when the plane of the nicols was parallel to the 
direction of stretching, and biuish when the nicols were turned through 90°. 
Gold deposited on glass exhibits pleochroism after the glass has been softened 
in a flame and stretched, and similar results were obtained with silver de- 
posited on glass. Siedentopf has found that cubes of rock-salt, coloured by 
kathode rays, become pleochroitic with a deformation of 10 to 20 per cent: 
The cause of this effect in metallic films is probably to be found in the uniform 
orientation of the pertcles forming the films. G. E. A. 


2028. The “Psychophysical Law. c. Henry. (Comptes Rendus, 145. 
pp. 688-641, Oct. J4, 1907.)}—If i denote luminous’ intensity then the 
relative variation of\the intensity may be denoted by di/i. The researches 
of Konig and Brodhun on the way in which di/i varies as incredsés aré 
discussed. The fesults show that Fechner’s modified logarithmic law 
is only a rough approximation. The aathor quotes empirical equati 
giving dijiasa function of i both for white light and for monochrom 
lights of wave-lengths 575, 605, and 670 wy respectively. For low val 
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of the intensity the electric energy of the current in the optic nerve is 
nearly proportional to the apparent intensity of the illumination. The 
luminous intensity is measured by the visual acuity which is produced by 
the excitation of certain elements of the fovea. In comparing luminous 
intensities with a photometer we do not measure the intensity i directly, 
but the intensities i; and i, between which it lies. Assuming Fechner’s 
law i= ./iis, in photometers founded on the inverse square law we have 
i; == kd? and ig = kd} andjthus i = kdjd, ; if we take, as is customarily done, for 
i the mean value &[(d,+d;)/2}* the error is — k[(d; — d,)/2}’, a result which 
is easy to interpret. Owing to this psychophysical error, which is very 
appreciable at low and high intensities, the author considers it advisable 
to take as the photometric variables both a rigorously objective element, 
for example, the energy of the ray, and a subjective element like the areas 
of S (a physiological unit) corresponding to different values of A. This 
method would permit the determination of the normal physiological values 
of luminous sources, which are the important values in practice. A. R. 


- 2029. The Cosine Flicker Photometer. J. S. Dow. (Phil. Mag. 14. 
pp. 644-658, Nov., 1907. Paper read before the Physical Soc., June 28, 1907.) 
+The ‘two sides of a rectangular Ritchie wedge are illuminated by the 
two sources. Above it a 45° mirror is placed so that the observer sees 
a reflected image of the illuminated surface. The wedge can rotate about 
the line of intersection of the photometrical surfaces. To obtain a balance the 
wedge isrotated through an angle @ and in this case I,/I,; = cos(a — @)/cos(a + 6), 
where ais the angle between the two surfaces. In the instrument a is 45°, 
and the author shows that it can be made direct-reading with a good scale 
between 0°2 and 6°0. The instrument can be utilised either on the “ equality 
of brightness” or the “flicker” principle. In the latter case an oscillating 
lens driven by an electric motor is used. The author has found that for 
widely differing colours and for certain portions of the retina the results 
obtained by the two methods do not agree. When comparing lights of 
different colours the flicker method gives rise to the most consistent results. 
It is shown how the sensitiveness of this type of photometer can be increased 
by introducing the principle of contrast. Crova’s method of comparing 
only the rays for which \=0°582, from the two sources was examined 
experimentally. In most cases the means of a set of photometrical results 
obtained with and without the Crova screen agreed very closely. The 
unsteady nature of the light from the arc renders very exact measurements 
impossible, but even in these cases the maximum difference is less than 
5 per cent. The author’s experiments, however, prove that the use of yellow 
screens to facilitate the photometric comparison of heterochromatic sources 
of light is only justified in the case of illuminants giving continuous spectra. 

| A. R. 


2030. Newton's Rings in Polarised Light. C. V. Raman. (Nature, 
76. p. 687, Oct. 24, 1907.)—Reference is made to an error occurring in 
some text-books where it is stated that when Newton’s rings are seen 
between two lenses of the same substance, by light polarised perpendicularly 
to the plane of incidence, reflected at an angle greater than the polarising 
angle of the substance, the centre of the rings is bright. This is not 
the case; the centre of the rings is black under these conditions, as has 
been shown by Stokes from the 
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2081. Interference Phenomena of Plane-parallel Plates with a Continuous 
Spectrum. E. Gehtcke and O. Reichenheim. (Ann. d. Physik, 28. 4. 
pp. 745-757, Aug: 22, 1907. Communication from the Physikal.-Techn. 
Reichsanstalt.)—The apparatus consists of a plane-parallel plate set between 
the source of light and ‘the slit of a high-dispersion spectroscope. The 
plane-parallel plate is mounted on three screws and set in the first place 
parallel to the slit. It is then turned slowly though a small angle until 
the best definition of the fringes is obtained. The authors suggest the use 
of this apparatus to check the measurements of Fabry and Perot. [See 
Abstract No. 1870 (1906). } E. C. C. B. 

2082. Spectroscopes with Mirrors. M. Hamy. (Comptes Rendus; 148. 
pp. 590-591, Oct. 7, 1907.)—The author calculates the relative position’ of 
the mirror and prism or grating in spectroscopes: in which a spherical 
concave mirror is substituted for the telescope lens. The last prism-face 
or grating should not be put at the centre of curvature of the mirror; for 
in this case the field is not flat; the best position is at a distance of 
R/2—0'154F, where R is the radius of curvature and F the local length. 
In this case the field is flat, and, further, the instrument is astigmatic. 

E. C, C. B. 

(Akad. Wiss. Wien, Sitz. Ber. 116. 2a. pp. 823-841, Feb., 1907.)—In a 
previous paper [Abstract No. 52 (1907)] the variability in the position of certain 
lines was dealt with and in the present paper the authors enter 

fully into the question. They have investigated with a small echelon grating 
the structure and the distribution of intensity in certain lines in the spectra 
of Li, Ca, Cu, Zn, Sr, Ag, Cd, Sn, Ba, and Bi. They find undoubted evidence 
of variations both in the number and in the relative intensity of the satellites 
in these cases and also in the relative intensity of the principal line and 
the satellites. The variations are produced by slight alterations in the current 
passing in the arc and in the density of the vapour of the element: in 
question. The result of ‘these variations is that with a spectroscope of 
smaller resolving power, ¢.g., a grating, the position of the whole line 
appears to shift. The authors point out the importance of this upon 
work. E. C. C. B. 


2034. Two-fold Line Spectra of Chemical Elements. E. Goldstein, 
(Deutsch. Phys, Gesell., Verh. 9. 16. pp. 821-882, Aug. 80, 1907. Phys. 
Zeitschr. 8. pp. 674-679, Oct. 15, errata p. 912, 1907.)—The author finds that 
the alkali metals give rise to a line spectrum with powerful condenser 
discharges, this spectrum being quite different from the well-known series 
spectrum obtained with the arc. The strength of the discharge necessary to 
produce this second spectrum is least with Cs, and increases through Rb to 
Li. In the case of Na and Li the new spectrum has not been obtained free 
same type have also been found. 7 E, C. C, B. 


2085. Spark Spectra at very Low Temperatures. M.Camtone. (Accad. 
Lincei, Atti, 16. pp. 901-005, June 1, 1907.)}—The vacuum tube spectra of 
nitrogen and oxygen were produced at the temperature of liquid air. In the 
case of nitrogen little effect is produced in the red, yellow, and green, but 
the band spectrum is replaced by a spectrum of lines, each line being slightly 
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on the red side of the maximum of the corresponding band, but not more 
than'0°6.yp, This fact speaks against the probability of the line spectrum 
being due to dissociation. Koch's idea that the chief auroral line is,due to 
nitrogen in extreme cold is not confirmed, since no nitrogen line is found at 
557 pp at the temperature of liquid air. As regards oxygen, its spark spectrum 
is reduced to four lines and three bands, the lines being at 686, 615 (strongest), 
644, and 5844p. Of these, the first is a new line not, found at ordinary 
temperatures. The bands.are 604 to 604, 568 to 659, and. 698, to 626, 
E. F. 


2036. Arc Spectra. L. Puccianti. (N. Cimento, 14. pp. 218-224, Sept., 
1907.)—A description, illustrated by photographs, of an investigation of the 
intensity distribution in the sodium spectrum produced by the electric arc, 
the usual slit being dispensed with, and a series of monochromatic images of 
the arc being formed in the focal plane of the eyepiece, Spectrographs were 
taken varying the intensity of the current, the p.d., the length of the arc, and 
the disposition of the carbons. The results obtained completely confirm 
those of Lenard [see Abstract No. 588 (1904)], and show that the degree of 
excitation of the arc decreases with the p.d. between the carbons, also with 
increase of the conductivity, and with the density of the vapour. The cause 
of the hollows in the images is not chemical but physical, identical results 


pounds. J. A. Anderson. (Astrophys. Journ. 26. pp. 78-94, Sept., 1907.)}—The 
emission spectrum is that which the compound gives out under the influence of 
kathode streams, while the absorption spectrum was determined for the solid 
substance by observing the light reflected from it. Some observations were 
also made on the absorption by solutions. The author finds that the bright 
band emission spectra of the oxides correspond exactly to their absorption 
at the same temperature. The absorption changes with temperature, the 
bands widening and shifting toward the red with rise of temperature. The 
absorption is different for different compounds of the same element, and also 
is altered by the presence of water of crystallisation very much in the same 
way as by arise in temperature. The author explains the results on the basis 
that the electron in the metallic atom is the vibrator, and that its period is 
atoms or molecules. E. C. C. B. 


2038. Emission Spectra of the various Regions of the Glow Didilerts in Zinc 
and Cadmium Vapour. A. Pospielow. (Deutsch. Phys. Gesell., Verh. 9. 
17. pp. 888-846, Sept. 15, 1907. From the Phys. Inst. d. Univ. , Erlangen.)— 
The author has examined the spectra of different regions of the glow 
discharge through Cd and Zn vapours in vacuum tubes with and without 
electrodes, and at ‘various pressures. He finds distinct differences between 
‘the positive column and the negative glow, and also variations in the colour 
of the discharge at different pressures. Measurements are also given of the 
potential gradient and, finally, some observations upon the behaviour of 
the electrodes in alloying with the Zn and Cd. _ EC. C. B. 


2080. Secondary. Maxima, of. Grating Spectra. R. W. Wood. (Phil. 
Mag, 14. pp. 477-482, Oct., 1907.)}—-Gives a simple method of obtaining 
the vector polygon the secondary maxima for grating spectra. For the ful 
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eee grating will illustrate the principle of the method 
The ay spectrum comes in such a direction that the path-differe 
is A.and the corresponding, phase-angle 860°, _ Bvt at a tion mid 
between this, and the central image the phase-angle is 180°, thus the 
polygon for the three-line grating gives a resultant equal to the effect of one 
line, the. effects of the other two cancelling. Hence there fs a secon 
Gratings, with 4, 5, 37,8, and 12 lines each are al 
yd yr ote! vt 


“2040. Phenomena of the Inverse Longitudinal Zeemanceffect. L. Geiger. 
(Ano. d. Physik, 28. 4. pp.'758-794, Ang. 22, 4907. Extract from Dissertation, 
Géttingen.)—The, inverse. Zeeman-effect, or the. magnetic rotation of, plane- 
polarised, light in the neighbourhood of an absorption band, was observed in 
the.case of the first two pairs of Na and K, and also for the Li line == 6 
In the case of Na, the breadth of the absorption lines and their magnetic 
rotation were found to be in linear relation to the density of vapour in the 
absorbing flame. results obtained 


are probably by neutral onised by the 
a much higher velocity, , There is not BiB iy a 
Dm Mee purine ween the intensities of the steady component and the 
ts. The former may come out photographically. more 
tha and thus indicate an apparent, absence the 
-effect. This is confirmed by the fact that at higher pressures and 
densities the absorption of canal rays is greater, and the steady line is the 
most’ prominént; It is essential that-the canal rays should have a high Speed, 


-as that gives them a age 


Beljaeff. (Jarn, Russk. ObStestva, 8. 1240- 


1906,)}—When this limestone’ is’ heated it becomes tumindus at 160-180°, and 
rémains so for 0-1 Hour, and, in cases, “longer. ‘The maximum’ of 
light-intensity is reached at 200-220": ' If the’fiineraf is repeatedly heated the 
intensity of Tight emitted ‘always assumes the value corresponding With 
the temperature attained, provided that the critical temperature of 800°— 
which ¢auiSes' pétmanent destruction of the phenomenon—is not exceeded. 
Cooling td or — 180° has no ‘influence’ on’ the ‘tapacity’ of the mifieral 
‘to luttinesce; whilst ‘the ‘action ‘of tadium is nbt able'to renew this prop 
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bodies. consists of distinct bands which separate 
decreasing luminosity, Tt is therefore necessary in ‘detérm tmining these 
ws to single special. ‘band for measurenient.”’ The author accom. 
plishes this in the case of Zn-Sr sulphide with addition of CaF; by using ‘a 
ow filter, which only transmits the chief band centteing about 650 yp. 
Rs exciting light is from a Heraeus quartz mercury lamp, filtered through 
. ‘ultra-violet glass.” ‘It appears that the maximum luminosity is sometimes 
aba in a few seconds, and decreases on further ¢ é, apparently 
the radiating power is increased by prolonged’ illumination: The 
<2. of the luminosity takes place simultaneously by two processes, 
one a logarithmic momentary process, and another a very much slower 
e momentary process becomes more pronduti¢ed with the age 
the lumindus substance.’ The slow process is best produced by slow 
Kathéde rays. It appears that there is also some contiection between the 
‘wave-length of the exciting light and the process y Which the phos- 
9H2 


Uranium X,. v. F. Hess, (Akad. Wiss. Wien, Sitz, Ber, 116. 2a. 
pp. 109-128, Jan., 1907. From the II. Physikal. Inst, d. Univ, Wien.) — 
won and Schlundt have stated that UrX is quite insoluble in various 
ganic liquids, and these give a means of separating it from uranium. 
‘also find that rx ves ‘q-tays as Well 'as B-rays. ‘To se 

from uranium the author nds that, of the’ liquids mentioned, acetone 

‘imethylacetate aré most efficient, but’ that the separation i by nod m 
‘perféct, at lest’ when’ pure Substances ‘are used. On the othér hand, the 
addition Of small amoutit ‘of impurity, especially ferric’ hydroxide, as 
‘Yecomimented by Schiuhdt atid Moore, makes the separation’ practically 
Levin's methiod—boilfng with’ soot’ animal charcoal’ [Abstract 
1884 (1907)]—does not’ produce coniplete separation. ‘The rarige of the 
‘a-rays from UrX is found 1-07 con. in air—smatler than Of thése from uranium 
the 'smallést; in fact} of any known a-tays. Within the ‘atcuraty of the 
the rate of decay of the the same as that 


wht je off} ba ivis Stl} 
ho 2046.4 Radioactive Product of Meyer :and. a 
ASchweidler,,. (Akad, Wiss, Wien, Sitz, Ber, 116, 2a. pp. 816-822, Feb., 1907. 
From the Inst. f. theoret. Physik. u. d. I. physikal,: Inst. der, kek. Univ,, 
Wien,)—It has previously al shown that if a plate be exposed for a Jot 
oe to actinium emanation emanation, after the disappearance of A cA, there i 
all, remanent, activity. can he detected after, days 
9. 100 (1996). On account of the small amount of active 
1¢ inyestigation. of this activity is difficult ; nevertheless, some approximate 
Measurements of the decay have been made. Exposure of te Bi. to the 
sprain is made for periods varying from 22 days to 
ements are some hours after their remoyal from, the Ping the 
es given show, t observations have been made over 80 days; a 
logarithmic decay is found, with half-value period of 12 days approximately. 
t the the observations there are, indications, of the 
he radiation, emitted. is readily absorbed, by. thin 
‘nium Fleet heating to a bright red does not cause volatilisation. 
be etected. chive 
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2046. Jonisation Carne Mephage W. H. Bragg and W. T. Cooke. 

(Royal Society of South Australia, Transactions, Vol. 81, 1907. ° Phil. Mag,. 14, . 
PP..,425-427, Sept., 1907 .\—Compares the stopping power of air With that 
of a gas containing much hydrogen, s such as methane, when traversed by | 
a-particles. The pressure and temperature of the air were adjusted so that 
the ranges of the a-particle from radium itself were the same in both. The 
more energetic particles go further in methane than in air, thus showing that 
the ratio of the stopping power of methane to that of air increases somewhat 


_» as the speed of the particle diminishes. This agrees with Bragg’s previous 


conclusion. As a consequence the four steps of the ionisation curve are 
» more clearly shown in methane than in air. . The stopping power of 
methane, compared to air, is 0860 for RaC and 0880 for RaA. This seems 
to show that the stopping power of hydrogen is rathér lower than the value 
previously given ; but the exact determination depends on the value adopted 
for the carbon atom, which is at present the subject of investigation. | The, 
total ionisation in methane was found to be 1-165 times greater than ‘in air. 
Initial recombination effects were small, probably Tess than in air; experi- 
ments on this point are not yet complete. EE. 
2047. Fall of induced Radio-aclivity. E. Sarasin and 
sina. (Comptes Rendus, 145. pp. 420-422, Aug. 19, and pp. 482-485, Sept. 2, 
1907. Archives des Sciences, 24. pp. 487-468, Nov., 1907.)—Every body “ acti- 
vated” with a charge has two curves of disactivation. For bare conductors 
the curve of positive, discharge is always the highest, while for conductors 
covered with an insulating layer, the negative discharge curve is the higher. 
[see Abstract No. 782 (1905)]. The authors describe some new researches. 
undertaken for the purpose of elucidating this phenomenon. They find that 
a,body.activated with negative charge. gives a single discharge curve. both 
signs, and so does a bare conductor negatively charged and activated. A 
negatively charged and insulated conductor gives two discharge curves for 
the first. half-hour or so, the positive curve (due to the emission of electrons) 
rising, and the negative curve falling, until both, coalesce and f together. 
The authors interpret this as meaning that electrons penetrate inta thei insu- 
lating layer and then slowly emerge from it. On interposing. wire gauze in 
the path of the discharge the discharge curve is always doubled, the positive 
curve being highest in the case of a bare wire or an ‘uncharged insulated 
wire, but lowest when the wire is activated and negatively charged. In the 
second paper the authors give a number of curves demonstrating the action 
of wire. gauze screens with meshes ranging. from 2 cm. to mm. width, as 


2048. Demonstration of Radio-activity. G. A, Blanc. Cimento, 14. 
pp. 78-77, July-Aug.; 1907.)—Expcriments on radio-activity can be made 
with, little trouble or, cost by means of thorium hydrate precipitated from. 
the. solution of thorium, nitrate. by excess of ammonia. It is dried and 
powdered, and after three weeks it will have recovered sufficient radio- 
‘ activity for purposes of demonstration. The author describes how’ \ with 
10. gm. of thorium hydrate, costing some. 8 shillings, the main phenomena ‘of 
ionisation, and secondary radio-activity may be shown, E. E. 


2040,; Radio-active Matler,in, the Earth and the Atmosphere, G. A. Blanc. 
(N. Cimento, 14, pp...199-218B,. Sept., 1907. )—An amplification of a previous 
paper [Abstract No. 888 (1907)] in which the radio-activity induced in a 
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negatively charged wire’on exposure to o'ait ig attributed to transformati 
‘ptodicts of radium and thorium. The ionisation produced in unit voli 

of atmospheric air may be due to (1) radio-active emanation, (2) solid trans- | 
formation, products, radium A and C, thorium B and C, 5-10 per cent. of the’ 
total number of ions produced in this way being due to thorium B and’C,” 
and (8) transformation Products deposited on bodies which remain per- 
manently exposed to the air, 40-75 per cent. of the activity induced by these’ 


2080. Matter in the A. Gockel. (Phys. 
Zeitschr. 8. pp. 701-708, Oct. 15, 1907. Paper read before ‘the Schweiz. 
Naturforscherversamml., Freiburg .)—An account of observations made’ at’ 
Freiburg, in Switzerland, and on the Brienzer Rothorn at a height ‘of’ 
2,800 m. It was found that on exposing above the surface of the ground a 
wire charged to a potential of —2,000 volts for a period of 10 to 12 hours a 
considerable quantity of an active thorium deposit was collected on the wire 
[compare Blanc, preceding Abstract]. By means of the instruments of 
Elster and Geitel the activity was still easily observable 48 hours after the 
removal Of the wire. In general, on clear days a higher value of ‘the activity 


Physik, 24. 1. pp. 79-104, Oct. 8, 1907. Physikal. Inst. d. Univ.; Ziirich, 
July, 1907.)—The known radio-active elements are very few, and the ‘question | 
arises whether radio-active properties are not possessed by all kinds of 
matter. The case may be analogous to that of pre Sm i eh 
appeared to be a property of some elements of the iron group ofily, bat 
afterwards was found to be common to many other bodies, though in a 
_ slighter degree. The author investigated various substances with a view to 
finding whether there was any indication of the radiation of particles. . The 
method adopted was a thermal one, and tests were made to° determine 
whether the substances examined showed any trate of being at a ‘higher 
pi rature than their surroundings. The materials examined were ‘placed 

war vessels surrounded by ice and kept there for many hours, their 
being measured by means of a thermoelectric arrangement, 
The substances investigated were ZnSO,, CdSO,, MgSO,, Zn, Cd; 
Hg and Bi and Pb(NOs;), and it was found that the temperature-differences 
which ‘these (with the exception of lead nitrate) showed above their sur- 
roundings amounted to at Jeast less than 001°. Crystalline lead nitrate was 
an unexplained exception, as it showed a temperature of one or more hun- 
dredths of a degree less than that of its surroundings. It was calculated that 
the heat which the investigated ‘substances could have produced ‘bya radio~’ 
active transformiation amounted at most to some millionths of that of radium, 
for Hg especially 1/1000000 was found as upper limit. It was thus indicated 
that the method of Dewar vessels permitted of an accurate determination of 
the heat development of radio-active substances. The temperatureé-fall’ 
(radial) in an endless cylinder ‘was calculated if ‘its surface was kept at 
constant temperature. The magnitude of this temperature gradient was also 
déduced froni'a more general formula obtained by the author, and ‘the result 
is that the values calculated in this’ Way are’ considerably smaller than those 
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2052. Rays and Wave Surfaces in Isotropic Media. A.Garbasso. (Accad. 
Litcei, Atti, 16. pp. 518-525, Oct. 20, 1901.)-A continuation ‘of the ‘work 6éait-with 


in Abstract No. 166 (1907). 


2083. Fluted | Spectra and “Supplementary | Piutings: from: 
G. Meslin. (Journ. de Physique, 6. pp. 853-885, 
| 


2054. Helium,in Natural Gas, H. P, Cady.and D. F. ‘McFarland. 
(Amer. Chem, Soc,, Journ. 29. pp. 1523-1585, iagiiclh uciatrcle gas and map 
of district.. [See Abstract No. 660 (1907).] + | 


2055. Propagation of Light in Moving Bodies on the Principle of Relativity. 
M. Laue. (Ann. d. Physik, 23. 5. pp. 989-990, Sept. 24, 1907) —Shows how to 
obtain expressions for the speed of light in moving bodies on Einstein's electro- 
‘dynamical system which is based on the principle of relativity.” E. H.B. 


2086. Theory of Halos. J. M. Pernter. Sitz. Ber. 116. 
a. pp. 17-48, Jan., 1907.)—Discussion of the various theories which have been pro- 


‘pounded to explain the conditions governing the formation of solar and lunar halos. 


ot }. Nach, Nos. 


4197-8. p. 341, Sept. 2, 1907. Nature, 76. p. 527, Sept. 19, 1907.)—The author 


discusses the application of: the theory of. anomalous: dispersion ;as. a: possible 
explanation of various astronomical phenomena, such as the solar chromosphere, 
4un-spots, prominences, faculz and flocculi. A useful bibliography of other similar 
tritige Phil. Soc., Proc. 14. pp. 818-817, Oct. 15, 1907:)—A ‘highly analytical paper 
which discusses under what conditions a collection of atoms would possess the 


2059. Magneto-optical Properties of Colloids and Liquids. A. 
Lotten and H, (Annal. Chim. Phys,,11. pp. 145-208, June, and 
pp. 289-339, July, 1907,)—A. long paper dealing principally with the magneto- 
optical. properties of colloidal ferric hydroxide solutions. [Compare Abstracts 
Nos. 2046 (1905), 585 (1906), and. 1508 (1907), P. 

2060. im Specttiom of Hydrogen and Mercury G. F. Hull. 
(Astrophys. Journ, 26. pp. 117-119, Sept., 1907.)—Reply to a ‘former note by 
J. Stark, and acknowledging that, Paschen’s confirmation of Stark's results make 
it clear that under certain conditions for the mercury lines some of the luminous 
Particles in the stream gee are in rapid C. P. B. 


2061. Latent Fluorescence,and. Optical Sensitisation. ‘J. Stark.. (Phys. Zeitschr. 


mm. ~ 948-250, April 15, 1907,) Fluorescence of Benzene-derivatives. J. Stark and 


(Ibid, }—The leading points of ‘these two papers have 
sée Abstract No. 1847 (1907)}. “The present communi¢a- 
give itional details, including ‘carves ‘showing’ the’ absorption 
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2062. Calorimeter for Liquids and Gases, C, Féry., (Soc. Frang. Phys, 
Bull. 2. pp. 182-186, 1907.)}—The author refers to the defects of the Berthelot 
and Mahler bomb types of calorimeter for quick work, and to the dis- 
advantages attending the use of Junker’s more generally used gas-calorimeter. 
He then describes a form of gas-calorimeter devised by himself, which ‘ts 
simple in construction and accurate in its tesults. . Two straight and thin 
lindrical glass tubes, of equal length and diam., are joined below by a 
€tal tube which terminates’ in two metal holders, into which the glass tubes 
tightly fit. The tubes are Closed above by perforated nickel caps, similar ‘to 
those employed in the Méker boiler. A thermo-éelement of constantan and 
copper is soldered to these caps. The combustible gas or liquid is now 
burned in the left-hand combustion tube by aid of the usual accessory 
appliances, the current of air for supporting the combustion being drawn 
down the right-hand tube and across the supporting arm by the metal con- 
necting tube. The products of combustion pass up the second tube and 
escape through the nickel cap into the atmosphere. The two nickel caps are 
thus maintained, the one at the temperature of the incoming air and the 
other at the temperature of the exit gases, and this difference in temperature 
is measured by the e.m.f. produced by the thermo-couple. The average 
difference of temperature is about 400° C. ; this produces an e.m.f. of about 
16 millivolts in the thermo-couple. The apparatus is standardised by means 
of a lamp burning amyl acetate. By the use of accessory devices for 
measuring and recording the volume and density of the gas, also the varia- 
tions in e.m.f. of the thermo-couple, the calorimeter can be made into a 
recording one. The gas consumption of the apparatus is from 7 to 16 litres 
per hour. — ]. B. C.K. 


2063. Melting-points of the Iron Group Metals by a New Radiation Method. 
G. K. Burgess, (Bureau of Standards, Bull. 8. pp. 845-855, Aug., 1907. 
Amer. Electrochem. Soc., Trans. 11. pp, 247-2565 ;. Discussion, pp. 255-258, 1907.) 
—The method used consists in heating a small quantity of the metal whose 
melting-point is to be observed on a platinum strip through which a current 
is passed. This is surrounded by a blackened brass tube with a mica 
window, and the sample is simultaneously watched by two observers through 
@ microscope atid an optical pyrometer. In the calibration of the optical 
pyrometer 1,758° was taken as the Pt melting‘point. The correction for 
absorption and reflection by the mica is about 15°, and'the correction for the 
selective emission of Pt for the light used—in this case red, \ = 0°66 p—is 
known to 10° in the range used. The mean values found are as follows :— 
.% 
Ths, 

(* 1482° erroneously given in second reference.) 

Of these the Co- and Ni-points appear to be Correct to within 6°, while the 
uncertainty of the Cr-, and Mn.-points is probably less than qu 
were observed in an atmosphere of hydrogen, On account of its being’ 
sharply marked, and the facts that Co is less readily oxidisable than the other 
metals of this group, that the oxide is not very soluble in the metal, and. that 


the ordinary impurities do not greatly reduce the melting-point, the melting- 
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point of Co is regardéa as particatéely suitdblé ‘for 


and its accurate establishment is very desirable. The thethod ‘described 
be ‘used on quantities less than 0'001 mgm., and aby ‘Compdund which 
duced to the metal in hydrogen’ inlay be ised’ in determining the’ melting- 
int, with the same results as if pure metal be used. ‘Strips'other than’ 
y be used to nes and heat the satiple—eg. - iridium, carbon, atid, it 


hoped tun 


Aug., 1907. Abstract of paper read before the Amer! Physical 
April 19-20, 1907.}-An arrangement is described by which everything withity 
the calorimeter case is at ore of two temperatures—that of ‘the calorithetef 
water or that of the jacket water ; the difference between these temperatures 

C. usually) is measured, $0 that lagging temperatures of the ‘metal ‘parts 
eliminated. Seven preliminary measurements are stated to show that the 
average vatiation is only 2 parts by the electricat 
method are being catriéd out, 


2065. Melting-point of Pure Tungsten. H. v.. Warwanere, (Ber, ‘Deut. 
Chem. Gesell, 40. pp. 8287-8291, 1907 J-A form , of kathode-ra vacu 
furnace was employed, in which the kathode consisted of two ay 
copper tubes joined by a Wehnelt oxykathode. As anode a glass-sheathe 
iron wire, provided at the top with a magnesia tube into which other similar 
tubes could be slid, was used, The tungsten, made by mixing pure die 
into a paste with 10 per cent. tungstic acid, pressed into the form of e 
and reduced in hydrogen, was placed in the inner tube, The pressure in 
vessel was first reduced to 0-01 mm, and the current density progressive 
increased. At 20 amps. the tungsten begins to sink, and with 800 
(the surface being 70 mm.’) melts to a bead. After cooling the furnace is 
opened, a new, shorter magnesia cylinder inserted, so that the tungsten 
projects, and the melting repeated three or four times, A Wanner pyro- 
meter was used to measure the temperature, standardised by determining the 
melting-point of gold and making use of the Wien-Planck formula, It is 
concluded that the melting-point is at least 3,800° and probably not over 
2,850°. The positive crater of the arc. was at a temperature 3,350°.as.com- 
pared with Reich's value, 8,480°. The chief physical characteristics, of. the 
tungsten so obtained are the following : Structure, radio-crystalline ; density, 
176-188 (powdered tungsten, 19°0-19°2) ; colour and surface like highly 

2066. Condiictivity of J. Roch igenerger:. and 
J. Disch. (Ann: d. Physik, 28. 4. pp. 655-670, Aug, 22, 1907. Physikal. Inst. 
Freiburg.)}—Fourier’s analytical theory of heat is not a physical 'explana- 
tion but a mathematical scheme, in which the thermal conductivity is:arbi- 
trarily assumed to be independent of temperature and pressure. Fourier’s 
differential equation’ )w/)t=a’Au is applicable to so’ many branches. of 
physics because it expresses a first approximation in any physical change: 
But the constant a? is really a function of dependent variables. The con- 
ductivity depends upon the temperature, the diffusion-coefficient upon; the 

n, the electrical conductivity uponthe potential, the: frictional 
coefficient upon the speed, &c. The evaluation of the temperature-coefficient 
of thermal conductivity is specially difficult in insulators, as evidenced by the 
discrepancies among different observers in the cases of sulphur and solid 
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paraffin, . Errors are due to the lack of uniformity of the specimen, 
to in estimating the distance between known temperature points. 

oth these sources of error may be eliminated by reversing the direction 
the heat current... The authors devise a new method accordingly, and apply 
if to solid paraffin and to granite, Blocks of these substances were surrounded 
by vertical wooden rings, and water of two different temperatures was applied 
at the sides. The temperature-coefficient of paraffin turned out to be 
—0-00756, or about half the value found by Lees. In any case it is negative, 
and not positive as sometimes alleged, and there is no exception to the rule 

that the temperature-coefficient of heat conduction in crystalline insulators 

negative... The temperature-coefficient of granite th’ —0-00020 between 10° 
and. 45°C, It was measured in the wet, so as to avoid errors due to fissures. 
The results go to prove that in these insulators the propagation of heat is not 
by radiation, but purely by, kinetic processes. Applying the observed 
temperature-coefficient of granite to the theory of the temperature gradient 
of the earth's interior, the author shows that the provision of heat by the 
disintegration of radio-active bodies is probably confined to the upper strata 
of the earth’s crust. E. E. F. 


"2067. Expansibility of“ Téchnical” Pentane at Low Temperatures. 
fmann and R. Rothé. (Zeitschir. Instrumentenk. 27. pp. 265-271, Sept., 
Communication from the Physikal.-Techn. Reichsanstalt.)—The 
former determitiations [see Abstract No. 1078 (1904)] are repeated with 
a thodified thermostat, and it is found ‘that ‘within the range 80° to —190° C. 
a quadratic formula is not sufficient to represent the éxpansibility, but that 
one of the form v/v, =1 + at + BP + yf +2? is nécessary, with the values 
a = 150607 x 6 = 8°4585 x 10-4, y= 9°75 x 10-7, 8=1 x Pen- 
tane thermometets graduated at the three temperatures O°, — 80°, 
— 190° may give readings inco by degrees, R. E. B. 


2068. Probable Efficiency of Accidental Gas-erplosions. A. H. Gill and 
C.'R: Haynes. (Amer.'Chem. ‘Soc., Journ. 29. pp. 1482-1488, Oct., 1907.) 
A detailed account of experinients made to determine the amount of work 
performed’ in accidental gas-explosions due to leakage from gas mains and 
pipes. The results show fhat under ordinary conditions of explosion and 
covering, an ‘efficiency of only’one-hundredth of 1 per cent. is all that ‘can 
Hi ile 
20891 Movement a\Body placed: in the Flue. of Radiant. N. P. 
MyS8kin. (Jurn. Russk. Fisik.-Chimitesk. ObScestva, 88. No. 8. Physical 
Part, pp. 149+184,1906.)— The author's experiments show that the temperature- 
differences of ithe \various parts of a radiometer produce repulsion between 
each surface element’ of the apparatus and the nearest-parts and also the 
action of a couple.. The sense of the latter is:that of the movement. of the 
hands of a watch for. the movable radiometer system if it absorbs radiant 
energy, whilst for the radiating system it is-opposite to this. When. the 
temperature is constant throughout the interior of the radiometer, the movable 
system—a mica disc with bifilar suspension—is subjected to the action of a 
couple acting in a sense opposite to that of the movement.of the bands of a 
watch. This couple: exists with artificial diffused light or with daylight and 
under atmospheric pressure. Its intensity varies with the, intensity. of the 
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2070. Simple Method of Fixing the Octave of the Prime of a Compo 
one. H. Muraoka. (Coll. Sci. and Engin., Mem. Kyoto, 1. 8. pp. 211— 
1906-1907.)—Frequently the pitch of a note is uncertain by an octave aa ¢4., 
the difference-tones observed by Tartini and the overtones of a fork observed 
by Henrici, mistakes of an octave being made in each of these cases. . Thuis 
an observer may be uncertain whether a compound tone has partials repre- 


The method here advocated is to seek to detect the partials 8 and 5 in the 
upper line. If they are present the prime tone is represented by 1, if absent 
by 2, i.¢., the octave higher. This detection or analysis may be carried out by 
the unaided musical ear or by the help of a monochord. Sy He Hl. BB. 


_ 2071. Sensitiveness to Pitch in different Regions. N. Sticker.. (Akad. 
Wiss. Wien, Sitz. Ber. 116. 2a. pp: 867-887, March, 1907. From the-II. 
physikal. Inst. d. Univ., Wien.)}+—By tuning-forks (with and \without) wax), 
monochord strings, and Galton whistles the sensitiveness to pitch throughout 
about nine octaves is investigated by fifty observers, including some of 
musical culture. The results are given in detail in tables .and plotted 
graphically. The chief points may be summarised as follows :, (1) Neither 
the absolute nor the relative sensitiveness is constant through different parts 
of the compass. , (2) The relative sensitiveness.is for many observers a maxi- 
mum in the once- and twice-accented octaves, but in some cases the maximum 
lies in the three- and four-accented octaves. (8) In the case of about one- 
third of the observers the relative sensitiveness in the second half, of, the 
once-accented octave has about: the same value, namely, 0°2 to 08 per cent. 
The maximum sensitiveness lay above this region for the musically cultured 
and below it for the unmusical observers. (4) An extreme sensitiveness in 


_ 2072. Quality of some Orchestral Instruments. E. Mura: 
n, d. Physik, 28. 5. pp. 979-985, Sept. 24, 1907. Physiolog. Inst.,. Kénigs- 
erg, July 25, 1907.)—By means of an, Edison, phonograph the tone-quality 
was investigated for the oboe, trumpet (in Bp), tenor trombone, French horn 
(in F), flute, and clarinet (in Bp). The notes of each instrument were examined 
through the, range of about an octave, the vibration-curves being traced for 
each case, Contrary, to the usual view, due to, Helmholtz, the author. con- 
cludes that. the tone-quality of each. instrument is characterised by a, special 
prominence of those partial tones ator near a pitch fixed independently of 
that of the note sounded, Hence on this view the distinction, of quality 
tat between the different vowels... 
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_» 2078: Ohm's Law and Electron'Theory. E. Lecher. (Akad. Wiss,’ Wien, 
Sitz. Ber, 116. 2a. pp. 49-60, Jan., 1907, From the Physikal. Inst. di. k.k. 
Deutschen Univ., Prag.)}—Various theories have been propounded at different 
times ; according to some the resistance of a conductor should increase with 
the current, while exactly the converse should occur according to others. 
From the electron theory, if there is anything of the nature of a saturation 
current, then for large currénts the resistance would be increased. About 
1 m. of wire forms part of a Kelvin bridge ; its resistance is measured while 
} amp. is passing. At the same time it is heated by a row of gas burners, its 
length while hot being carefully noted. It is next heated by a current of 
80 amps. approximately, so that its length is the same as in the first case— 
and therefore presumably the temperature also—and its resistance’ again 
tTheasured. No difference is found. If the electrons be looked upon as 
moving with a common velocity v, if their number per c.cm. be N, and the 
electrostatic chatge’of each ¢, then the current i in electrostatic units is 
itNev, Putting ¢=10-" and N = 10", in the experiments would be 
of the order 200—70,000 cm./sec. Evidently the electrons are so numerous 
that nothing like a saturation current is attained. . RS. W. 


~°''2074, Motion of Ether due to Atomic Collisions. Kelvin. | (Electrician, 
59. pp. 714-716, Aug. 16, 1907. Phil. Mag. 14. pp. 817-824, Sept., 1907. 
Engineering, 84. pp. 286-287 ; Discussion, p. 262, Aug. 28, 1907. Elect. Rev., 
NcY. 51. pp. 868-865, Sept. 7, 1907. Ecl. Electr. 62. pp. 415-417, Sept. 21, 
and’ 68. pp. 14-16, Oct. 5, 1907. Paper read before the British Assoc. at 
Leicester.}—In order that atoms (or electrons) may take energy from motions 
_ of ether, and that ether may take energy from motions of matter, we must 
suppose ether to be compressible and dilatable by the forces exerted upon ‘it 
by atoms. But its resistance to compression is so very great that the velocity 
of condensational-refractional waves in pure ether is practically infinite, and 
their energy nil in comparison with light-waves of equal volume. The ether 
is a continuum and occupies all space jointky with atoms wherever they 
exist. By purely dynamical reasoning from such premises it may be proved 
to follow that an infinitely small atom kept moving through ether ‘at an 

velocity q greater than »v, the velocity of light, produces no disturbance it 

the ether in front of a cone having its vertex at the atom ahd’ Semi-vertical 
angle equal to sin~' (v/q), but that the moving atom produces in its rear wholly 
within the cone an ever-growing disturbance of ether, and therefore requires 
the application of a continual pull forward to keep it moving uniformly at 
any constant velocity exceeding the velocity of light. The author also deduces 
the following further conclusions by dynathical reasoning’: (@) No force is 
required to keep an atom mioving uniformly through ether at any veloci 

less‘than ‘the velocity of light! (6) To start'an atom suddenly initd motic 

from rest causes a spherical’ putse to travel outwards with the vélocity of 
ligtit, from the place in which the atom was when it was receiving the sup- 
posed velocity. (c) The magnitude of this spherical pulse is a maximum in 
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the plane through the centre perpendicular td the line of motion, and is. 
at the two points in which the spherical surface is cut by that line. (a) This 
spherical pulse carries outwards agi. infinité space a finite quantity of 
energy, J, due to a part of the work, w, done. by the force which wa$ applied 
to the atom to start it in motion. The sharper the suddenness the greater 
is J. (¢) If at any time a resisting force suddenly stops the atom, work is 
done on the ether, in virtue of which another pulse carries away an amount 
of energy /' ; and work is done on the stopping agent amounting to w—/—f., 
(f) If the suddenness of the stopping is equal and similar to the suddenness 
of the starting, the second pulse is equal and similar to the first, and /’ is equal 
to . The author considers it exceedingly probable that the persistence of 
the two-atom molecule in the common diatomic gases is due to the impos 
sibility of electrically neutralising the ponderable atom by any integral 
umber of electrons (“electrions”). He regards the multiplicity of spe 
trum lines as due to the presence of many electrons in the atom, each wi 
many positions of,equilibrium within it, 


2075. Electromagnelic Mass of a Moving Electron, E. Cunningham. 
(Phil, Mag. 14. pp. 588-547, Oct., 1907.)—-Deals with Abraham’s objection to 
the Lorentz conception of an electron as having, at rest, a spherical shape, 
but in motion the shape of an oblate spheroid with axes depending upon the 
velocity relative to the ether. The author shows that Abraham’s objection is 
not yalid, utilising the fact that Maxwell's equations represent equally well 
the sequence of electromagnetic phenomena relative to a set of axes moving 
with respect to the ether, as relative to a set of axes fixedintheether. ._, 

2076. Variation of Mass of Electrons. H. Pellat. (Comptes Rendus, 145. 
pp. 678-676, Oct. 21, 1907.)—An attempt to solve the difficulties attending 
the hypothesis of the emission of spectrum lines by revolving electrons. The 
majority of spectrum lines are not simple, but attended by satellites, bands 
or flutings. The author regards these perturbations as due to a variation of 
the electromagnetic mass of an electron owing to the overlapping of its’ mag- 
netic field with the magnetic field of an electron moving in a neighbouring 
‘orbit. The mass of an electron equals twice the ratio of its magnetic field to 
the square of its velocity. If two neighbouring é¢lectrons have the same 
velocity, their combined field energies may be either more or less than’ the 
sum of their separate field energies, and the same may then be said of their 
electromagnetic masses. As the electrons approach to within their respective 
spheres of influence—i.c., the spheres outside which their field energy’ is 
negligible—their combined mass decreases. On very close ‘approach 
it increases again, and may become larger than the sum of their separate 
masses. Two electrons revolving in neighbouring orbits may approach éach 
other closely at one fevolution, but be free during the majority of revolutions. 
This would explain the maximum luminosity of a band or fluting.'’' EB. E. F. 


‘2077. Number of Electrons in an Atom. N. Campbell! (Cambridge 
Phil. Soc., Proc. 14. pp. 287-291, Oct. 15, 1907.)—The atom is ‘supposed to 
‘consist of electrons movirig in a sphere of positive electricity; and the number 
of eleétrons is calculated from the hypothesis that in the case of’ radio-active 
substances the energy of explosion is derived from the fall, towards the centre 
of the atom, of electrons previously rotating. The number of electrons in the 
atom of radium is'thus calculated to be’ than 1,900, 
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2078. Free Displacement. of Electricity, T. Levi-Civita. (Comptes 
Rendus, 145. pp. 417-420, ‘Aug. 19, 1907 )—Presents the undulatory, 
as a special case or limiting case of the emission theory, Suppose there is a 
pure electromagnetic field, i.c., produced entirely by the motion of electricity, 
without the intervention of ponderable matter or of linkages between electric 
charges or any external action. It can then be proved that in such a pure 
electromagnetic field no electric charge can exist in the state of rest. But 
it does’ not follow that a true transportation of electricity without linkage or 
external force is impossible. The author gives one particular solution of the 
Hertzian equations by which it becomes possible. There may be others 
corresponding to the motion of an isolated electron, and this holds out a 
prospect of dispensing with kinematical linkages such as figure at present 
in all mechanics of electrons. In the author’s solution the electricity moves 


with the velocity of light, so that if it is corpuscular the motion of light 
becomes corpuscular also. E. E. F. 


2079. Electrical Action of the Sun and Moon. A; Nodon. (Comptes 
Rendus, 145. pp. 521-528, Sept. 16, 1907.)—Observations made at the Astro- 
physical Observatory on the Pic du Midi, at an altitude of 2,877 m. ‘during 
the days of Aug. 20 and 21, 1907, to measute the electrical chatges 
induced by the sun and moon, and the variations between the variations of 
the solar potential and that of the ground. ‘It was found that the sun induced 
a positive electric charge, which is greater when the air traversed by the 
solar radiation is dry, and which is entirely absorbed by any cloud which 
May pass in front of the solar disc, or by layers of humid air. The solar 
charge varied from 1 to 6 volts per min. The moon produced a similar positive 
électrification. Variations of the ground potential are much more intense at 
high altitudes than at the earth’ $ mean surface-level, sePrTonn hy in some 
Cases to'400 volts per min, | B. 


DISCHARGE AND OSCILLATIONS. 


2080. lonisation by Spraying. A. S. Eve. (Phil. Mag, 14. pp. 882-895, 
Sept., 1907.)}—The sprayer used was one of Becker’s, in which a steady 
current of air, filtered through cotton-wool, enters a horizontal conical 
entrance into a glass containing a layer of liquid, and draws the liquid up 
through a vertical cone having a small hole near its base. The spray and air 
together pass through about 50 cm. of tubing into the testing vessel, a 
cylindrical condenser and electroscope, The ions could be entirely removed 
by a plug of cottom-wool introduced between the sprayer and the electro- 
scope., In the case of spray from substances such as chloroform, amyl, 
ethyl, benzyl or methyl alcohols, methyl iodide, acetic acid, acetone, aldehyde, 
and amyl acetate, the numbers of positive and negative ions were equal for 
each substance. Liquids such as benzene, rhigoline, phenetol, cineol, 
toluene, turpentine, even the most volatile, gave but few ions compared with 
water, and mercury gave none. Some of the ions of ether or benzyl alcohol 
are extremely; inert, the electroscope showing leakage for 10 min, after 
introduction. The slowest ions; of »benzyl alcohol have ja velocity of about 
Electric ly Heated ‘Meials, A. (Accad. 

, 16. pp, 119-126, July 21, 1907.)—In, the neighbourhood, of an 
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incandescent body the surrounding gas is ioniséd, a8 if by ROntgen to 
an’ extent which depends on and it nature of the body and of the gas and on the 
pressure of the latter, and on any chemical action there may be between the 
incandescent body and the surrounding gas ; and incandescent ‘Metals, at 
atmospheric pressures, causé the dispersion of positive more feadily than of 
négative charges. Incandescent platinum in air undergoes no chemical 
change, and below certain temperatures its dispersing effect is’ due 
(McClelland) to positive ions alone, above these temperatures to both - 
positive and negative ions. The author rejects McClelland’s explanation 
[Abstract No. 1090 (1902) |, and attributes the dispersion not to ions produced 
by ionisation of the surrounding gas,’ but to a break-off from the metal.” “‘Phis 
is manifest even af ordinary temperatures, the emission of negative ions being 
abundant, at 9,000 volts/cm. between the charged body and the metal, and in 
weaker fields it becomes manifest at higher teinperatures. According ‘td 
modern views negative ions move freely in metals in a network ‘made up of 
positive ions, and the energy of their movement represents the absolute 
temperature ‘of the metal ; and some of these may be projected ftom the 
surface or withdrawn by the action of an electrostatic field. ‘The emission 
of positive ions is alWays subordinate to the presetice of a surrounding gas, 
but they may come from within the metal, from the dissociation, by heat, of 
gases occluded within the metal. A large range of theoretical deductions 
from this hypothesis is confirmed by experiment: when the metal is’ kept 
positively charged, heating the metal impedes the positive effluvium across’ an 
electrostatic field. In a subsequent note (ibid. pp. 191-195, Aug.’4); it = 
shown that the effect attributed to the dissociation of molecules ‘of 
occluded within the wears to’ it Gad} 
by repeated heating or heating to a high temperature, has had its occluded 


- 2082. Some Actions of Ulira-violet Light. J. G. Susan’ (Phys. 
Zeitsche. 8. pp. 658-659, Oct. 1, 1907. From the English.}—When metal wires 
have been kept in a region where ionisation existed they are accustomed ander 
the action of ultra-violet light to lose a negative charge much more quickly than 
before. This result is sometimes obscured by changes in the metal itself—as, 
for.example, by oxidation. It is best observed in the case of Ptior Pd; which 
possess a great power of absorption and are free from corrosion, A piece of 
Pt held in an ordinary gas flame is very active, and the same result: is: 
obtained, though in a less degree, if it is held over the fame when the gases 
are cold. This.activity remains practically constant, whilst the wire for 2 to, 
8 hours gives off negative electricity under the action of the light, if it has 
been thoroughly heated in the flame. When the activity finally begins to 
slacken it falls away practically to nothing in a few minutes.. If.a wire which 
has been made active by a flame is kept for a week in dust-freeair, its ‘activity 
does not fall off in intensity, but it can be dispelled if the wire is heated by 
an electric current in air to a temperature not far above 800°. . A-wire 
becomes active if it is made to serve as electrode in an electrolytic cell, care 
being taken to avoid the presence of hydroxide. No activity will exist if sarees 
is admitted to the wire, and such activity as the wire formerly possessed will 
thereby be dissipated. An inactive wire will be made, active by heating in, 
air to redness by an electric current. With platinum this activity is per- 
manent, but, on the contrary, metals which oxidise at the temperature 
employed will be inactive in a few seconds at room irs A A charged | 
wire attains activity in flame gases no more quickly than 
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one. A charged or neutral wire in air which is strongly ionised by Ron 
rays or, by radio-tellurium is inactive. The author has made a series 
observations on. the activity of wires which have been treated in various wa 
with rising and falling temperature in air at atmospheric pressure, ; 
general it has appeared that those wires whose activity is to be ascribed to 
an alkali metal or an occluded gas exhibit a more or less distinct minimum at 
a temperature between 100° and 200°. The activity of the less easily oxidised 
metals does not exhibit this minimum. In all cases the curve rises ry 
when the wire approaches redness, J.J. 


_ 9083. Photo-electric Effect. A. Pochettino, (Accad, Lincei, Atti, 16, 
pp. 58-66, July 7, 1907, )--The emission, under the impact of ultra-violet rays, 
of negative electrodes which ionise the surrounding air is,such [Abstract 
No. 1883. (1902)] that the number of these electrons is proportional to, but 
their velocity is unaffected by, the intensity of the impinging rays. If con- 
ductivity of metals be due to free electrons, metals impinged upon by ultra- 
violet rays ought to lose..in conductivity ; but in metals the number of these 
free electrons is so considerable that such impact produces no appreciable 
effect; and it becomes desirable to investigate the corresponding effect, if 
any, on the conductivity of poorer conductors than metals. Becquerel's 
observation of a change in the e.m.f. of a cell when one of its plates is im- 
pinged upon by light would seem to be connected with the former effect. It is, 
however, found that the following is the order of sensibility to the former effect : 
copper iodised, bromised, chlorised, oxidised, fluorised ; while the following 
is the, order of sensibility to the Becquerel-effect : copper bromised, iodised, 
oxidised, chlorised, fluorised... Besides, in whatever way the copper may have. 
been, superficially bromised it acts similarly as regards the former (Hertz’s), 
effect, while with Becquerel’s..a.strip of copper bromised. by electrolysis 
becomes positive, while a strip of copper bromised by a brief immersion in 
bromine solytion becomes negative upon being illuminated. The Hertz- 
effect is. greater under. the. rays of. 


2084. Theoty of Dieraptteb Diechiirge N. 
(Jurn-Russk. Fisik.-Chimicesk. ObSéestva, 88. No. 6. Physical Part, pp. 865-894, 
1906.)—Thie first part of this paper, dealing with the ballistic theory of dis- 
ruptive discharge applied to the case of air at ordinary pressure, has already 
appeared’ [Abstract No. 1106 (1006)]}, In the second part the results are 

i for ‘the case of variable: pressures. From the author's ballistic 
theory can be deduced Paschen's law on the relation between the density of 
a gas and the explosive pressure, as well as the limits of this Jaw and the 
existence of a minimal disruptive potential. The theory also leads to those 
quantitative properties which have been found by other authors to be charac- 
teristic for the: “world of electrons”, The experimental results of various 


"2086. Brush Discharge in Helium, Argon, and other Gases. K. bill 
(Aad. Wiss. Wien, Sitz. Ber. 116. 2a. pp. 557-570, March, 1907.. From t “a 
Inst: f.'theoret. Physik. an der k.k, Univ., Wien.)—The author has already 
shown that fhe ratio of the Tength of the positive to the negative brush is. 
poche ye the ratio of ‘the velocity of the negative to the positive. ion is, 
[Abstract N No. 1295 (1905).] Edmunds has found the velocities of 
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Soot ied helium, and their ratio in air. It follows that the 
itive brush should be longer ; pres is foul a the case. The apparatus 


2086, Increased ‘Sparking Distances, . Ky. ‘Wesendonk. “Phys. 
Zeitschr.,.8, pp. 895-897, June 15, 1907.)—Criticises Palmer's, supposition 
that an electric wave is the agent which reduces the spark-potential on draw- 
ing a spark from, one electrode of a Wimshurst circuit of high capacity, The 
effect is always, accompanied by a preparatory brush discharge, unless the 
terminals are provided with balls of large radius, In applying this method 
to, the positive pole, it is found that a glow discharge may often be given 
something of a disruptive character by drawing a =_— out of the positive 


E. F. 
2087 


2087. Quantity in. Induction Sparks at ive 
‘incei, Atti, pp. 118-119, July .21, 1907.)—As, the pressure 
ishes, with a given sparking distance the maximum secondary current 
steadily, increases and from, that maximum the secondary current falls, off, 
more slowly, the Braun tube being progressively more luminous daring the 
latter stage ; then the fall off becomes slower and the luminosity less, while the 
maximum secondary current falls off ; and at very low pressures the secondary 
current falls off to a strength at which it ceases to increase with the, primary 
current, The quantity of electricity passed in the induction. spark at, first 
increases and then falls off as the pressure is reduced. As the secondary, 
current rises the positive colymn shortens, and when the maximum secondary, 
current, has been reached the positive column has disappeared and the dis. 
gharge occupies the whole of the kathode. It is as if. the fall of potential.in 
the positive region went on diminishing as the pressure was reduced, the fall 
at the kathode emaining unchanged ; but as if beyond the degree of reduction 

of pressure 69 ponding gto’ maximum seco rents, the fall of potenti 
at the kathode became greater, The’ sparkin; istance and the pressure af 
which the maximum secondary current ¢an ‘be obtained are approximately 
invetsely | roportional to one another : this ‘is analogous to Paschen’s law as 
to explos bali € potentials, but the quantities | of electricity passed in ‘maximum 
sri: currents are less the greater the Sparking distances. The amount 
current ng depends upon the’ amount of ure: 

the dane between the electrodes. 


8. Efeit’ of Diaphragms vpon Spark Poleviial. Amaduzgi. 
Atti, 16. pp. 308-400, Sept. 15, 1907.)—-On_ placing, a mica 
phragm with.a small hole in the centre between, spherical sparking kn: 

the spark potential is increased when the diaphragm is midway between. 
knobs but, ig diminished when the diaphragm i is close to. one of the knobs, |The 
author considers that the former, effect is due to the fact, that the diaphragm 
acts § as an obstacle to the trayel of the ions in the. field, and therefore hinders 
the formation of the disruptive discharge, and that the latter is due to the 
distortion of the electrostatic field produced by the mica. This latter i is uch 
greater in'the’Case of thick diay and ‘taiials than in the casé 6 
diaphragms. ' The effects in’ the case of  poiht and plane in plave of spheri 
knobs, and also when ‘canals instead of ‘perforated are employe 

are also described, consistent wilh the author's hypotheses.” -G.S. 
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im 

Vacuum Tubes. R. Pohl. Var 9, 14, 
806-814, July 80, 1907. ‘Physikal. Inst, d. Univ., 

in the glass of old vacuum tubes, observed by Swinton 
heating the glass in the blowpipe flame, and attributed by him to 1; 
residual gas being shot into ak ow [Abstract No. 1887 (1907) ], are attributed 
by the author'to ‘traces of aluminium deposited on the glass. On the'glass 
being thoroughly cleaned by aqua regia (nitric acid not being sufficient) no 
such bubbles are formed on heating the glass. The phenomenon is familiar’ 
to glass-blowers who repair Réntgen tubes, &c., and it can be reproduced with 
an artificial coating of aluminium. Every kind of ‘glass gives off hydrogen’ 
upon being powdered ; and the glass of a helium tube gives no helium on 
being powdered unless it carry a surface film of aluminium. 


" 2000. Sliding Sparks on very Thin Plates. M. Toepler. (Ann. d. Physik, 
28. 5. pp. 867-874, Sept. 24, 1907. Physikal. Inst. d. techn. Hochschule, 
Dresden, June 21, 1907.)—A ‘continuation of earlier researches on. slidi 
sparks on the surface of thicker plates of glass [see Abstract No. '296 (1 
The observations described in the present paper were made with thin plates 
of mica. For all mica plates down to the thinnest (1/140 mm.) the relation 

df= P* holds good, where a is an individual constant of each plate, f the 
spark length in cm.,and P the p.d. in kilovolts. The lower limit of the 
sliding spark length, beyond which the spark is no longer sliding but takes 
place through air, is approximately given by the formula f...=01P. The 
rélation Ps. = 500d was also found to hold, where P,..., is the’ tension ‘at 
which piercing occurs expressed in kilovolts, and @ the thickness of the plate 
in mm. ‘The smallest thickness of plate, such that a thinner one would be 
pierced, was found to be 0°005 mm.; the smallest sliding spark length’ 02 cm., 


“2001. Minimum Discharge Potential. (Ann. d. Physik, 
24. 1. pp. 145-168, Oct. 8, 1907. Extract from Dissertation, Miinchen.)— 
Spark potentials between a Pt point and a gold cylinder were studied within 
a space heated to temperatures as high as red heat by, means of an electric 
current. The minimum potential of the negative current from the point is 
not constant when the point is new. But after some discharges, especially 
at pressures below 500 mm., it assumes a very. constant value to which it 
always returns after heating or other disturbance. Heating above red heat 
at constant density reduces the negative minimum potential to a value which 
is not affected by further heating. As the potential is lowered, the discharge 
may either stop abruptly’ or gradually. In the former case the minimum 
potential is smaller than’ the initial! potential, in the fatter ‘the potentials ’ are 
equal. At pressures above 600 mm. there are often further discharge pulses 
after ‘the steady discharge ‘has ceased to flow.’ The positive point-discharge 
is affected in the same way on ‘heating, but to a very much smaller extent. 
The current density increases with the temperature, a very rapid in 
taking place in the negative above 500° C. E.1 


“2092. Effect of Radiations on the Sparking Potential. Herweg. 
d. Physik, 24. 2. pp. 826-850, Noy. 12, 1907... Habilitationsschrift, Greifswald, 
—The full paper to Abstract, No. 204 (1907). In addition to 
the results already given, the effect of the electrode 994 She 
of the gas through which the the discharge passes is investigated. The limiting 
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vatue of the reduction in spatking potential is different for different 
between plates im OO, the redtiction is up to 1/2, in air wp to 1/88, and im 


hydrogen up to 18. For short hs, the reductinn is independent of 
Of the \, L. H. W, 


2003, Theory of the Singing Are.’ D! K. Rozatiski)! “Russie 
Fisik.-Chimitesk. ObStestva, 88. No. 8. Physical Part, pp. 455-462, 1906,)— 
From theoretical considerations the author deduces that the conditions 

stability of the singing arc are determined by the form.of the ¢ gape 
e the arc. It is shown that the peri of the arc if 
tanta Of the by asp circuit, and that it is possible to Cal 


Burst ‘between and also the amplitude of the stationary posal 
of the arc, CE T. H. P. 
2004. in the| A. A. 


Petrovskij. (Jurn, . Figik.-Chimié estva, 
Part, pp. 468-478; Fink 
val periods of the free cofilatigns of the two circuits 
It ts, possible te bring 

ifchit afthe il, farnishied with a cpndenser having 


of the inductien-eeil. 


between the s¢condary 

a capacity: of ‘mfd., and, period ns of the 
primary circuit by ing the two titits. The mum é¢ffect attained 
in the induced circhit Wy a num intertupti 

shown by the | mm 

the circuit. V 


interruptions are two or th 
of the induced) circuit, 
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4 wo Con- 
_on of Transmissionin Wireless 
Mhn. d, Physik, 28. 5. pp. 846-866, Sept. 24, 
1907. Physikal, Inst. d, chul Braunschweig. Kel, Electr. 58. 

p. 887-840, Dec. 7, Pp: De¢. 21, 1907.}—The althor attacks 
the subject front the’ point of view of the heory of transmission in wireless 
telegraphy. After obtaining the an" equations’ a suitable form 
he proceeds to values to the constants such as usual in wire- 
less telegraphy, and ‘then “calculates dut_a Series*of numeriéal résults. The 
frequency assumed is 10° per sec., ‘which corresponds to a wave-length 
of about.600 m. The conductivity of the plane surface is given values on 
10~ to 10-" c.g.s,. (The conductivity of a wa cent, solution of Na 
is about, 06 % 19-", and that of dry sand. is,1 ) The conductivity of the 
air is taken into consideration though it is found be be negligible as a rule. 
Dielectrie constants from that of water (80) to that of air (1) are considered. 
The relation,between the intensity of the components of the electric field in 
ait, Een and, Eq, which are _respectively, in_ the direction of Roe of the 
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quatitities being n= , the diclectrio constant of air, and ¢= the 
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duces a variation in the’ tomber pf tnterrpptions inversely proportional to 
JC. The effect be observed when the periods of the 4 

times as t as the ef the oscillations 3 


conductivity of the ground or sea, and-also,g== rne/o, e being the dielectric 
oni 
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The in the’ conductor 
hapcabeathd the resultant field intensity as a vector and tracing the curves 


are obtained wha show the raring ada 
ee ttedle of the electric force during one period in air and conductor. ‘If 


the conductor possesses a conductivity not much below 10-” or 10“" the 
hodograph consists in air of half of a very narrow almost vertical ellipse, and 
in the conductor of a short line practically parallel to the stitfacé. The value 
of the dielectric constant is of no Consequence in this case. With a small 
dielectric constant and lower coriductivity there is in the air a nearly pure 
alternating field, which is thé more inclined to the vertical ‘the less the con- 
ductivity of the ground. In the conductor there is also a considerable 
rotating field component. The phase dangle is in this case small. The case 
in which neither the phase angle nor the ratio of the X:and Z components of 
the force are small occurs with a somewhat small dielectric constant and a 
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ty—for frequency—of,, not, far, from, The 


UB ja the rin, ah which, the amplitade tp 
curve are. te the, common 


_, The curves show that for a given dielectric constant the distance LB has 

inimum, i.e., the absorption is.a maximum, for a perfectly definite walug of 

¢ conductivity. It is obvious @ priori that this should be so since he 
zero and infinite conductivity there is no absorption. The cra 
that the dielectric constant has at least as great an influence on. hn ral 
A curve, for absorption by 


14 90 onil-jesos to 
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e conductor en, from. b the ef conclusions 
influence, and (a) tk that the absorption in 1 into the conductor is 
to that in, 1 km. along the surface. It is not quite clear that. the results 
obtained are entirely applicable, to wireless, telegraphy. To peti with, it i 
hardly true that the waves in the latter can be considered as plan except, 
great distances from their source, Secondly, it quite that the 
waves may not be of the type. represented by t € equations, considered, 
They, however, would certainly apply to waves along , wires, and it, Woe 
probable that those of wireless ae not greatly different, It must 
also be noticed that. the earth i is not truly e. The fonowing values 
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ect slo for the antenna is discussed in the light. of the equations ; 
thst found in practice’ is shown that the absorption due 
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to sea water is Prattically negtigibte acd ‘that the’ ‘absorption ts for 
voty great’ Oni’ Acdottrit' OF ‘te “low cohduttivity aiid tow dietectric’ constant. 
The Conductivity of the air beldw’ 6,000 ni: is shown to have very little infty 
on the absorption, on the assumption that it is nowhere more than 100 
the average value at the earth's surface, which is in a¢cordance with 
tions, Thus, utiléss the uppet layers of ‘the’ have a conductivity 
oF @ different order of magnitude, we ate driven to accept Marconi’s 
suggestion, oa thé ‘difference between’ transinission by day and by 
hight fs due to daylight discharging th the ariterina, and not to ionisation of the 
atmosphere. ‘After some’ remarks on the advantagedus of od on 
transmission the author concludes by pointing out that there pe, es 
in the transition from land to water, and vice versa, and Rene oe form 


2096. Application of Method of Electric W Waves in icin the Investigation 
of Dispersion inthe Electric Spectrum of Liquids,” Measurement of Electric 
Refraction Coefficients of Liquids. A. R. Colléy. (Jurn. Russk. Fisik.- 
Chimitesk. Ob§testva,, 38. No. 8. Physical Part, pp. 481-458, 1906.)—The 
apparatus employed by the author is a modification of the Lecher-Drude 
apparatus. The\césgnator is connected directly with the vibrator in such a 
manner that it forms ‘the pert the-tether By this means and by 
suitable choieé of (1) the cyt ra ae” (2) the internode indicator (consisting 
of a Geissler..tu with clectrodet), and. of (8) the movable bridge of the 
resonator, monochromatic’ .wayes of great intensity can be produced in 
the resonator and their_length rapidly and easily altered within wide limits. 
It is thus possible to measure the electric refraction coefficients of liquids 
with an accuracy of 01 per cent. The sources of possible and systematic 
errors are discussed... The mean value obtained for the coefficient of re- 


Distribution of Energy from Righi Vibrator, C.R. Fountain and 
(Phys. Rev Oct., 1907. Hertz’s classi 
showing the field idee mn ‘oscillator neglected the damping, whic 
ssion was sppplied by 'K. Pearson and A. Lee, But they the 
. fact that there is an electrostatic field about the oscillator before the oscilla- 
tions begin. “All these factors have béen theoretically considered by A. E. H. 
Love, who has how the electric’ and magnetic forces may be computed 
for any poitt in’the field. The presént' paper deals experimentally with the 
tative ener gies ratliated' in varius directions about a Righi vibrator, and 
may be’ stated’ this :"(1) ‘Tn computing the total 
e field it is neces to paca A the radial electric force as well as the 
nsversé electric an magnetic forges.’ (2) The electromagnetic waves 
spread from the spark-gap in such a manner that the energy at any point is 
approximately proportional to cos’6 (where @ is the angle between the radius 
vector ant: the equatorial plan¢) and inversely proportional to # (where r is 
the distance from the spark-gap)..) The energy due to ‘the: radial, électric 
force varies ‘nearly as sin’@ amd ipversely.as r*. (4) A theory which assimi- 
lates fuk vibrator to an “electric id a EH, 


ecel i. holds fairly well up to from > 
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Wernelt Interrupter. G. Carro-Cao. 
264-257, Sept. 16, 1907.}—-Sotutions of ‘different substatices, adjasted td 
equal conductivities, were used in a Wehnelt interrupter, atid the strengtl 
of primary current, the p.d. at Wehnelt terminals, the fréquéenty of inter- 
ruptions, and the duration of ‘eath' ‘passage and intertuption' of 
current recorded ; tables are given. The duration of thé ‘dead i 
(about 0°0008 sec.) between the successive of secondary current was 
the only datum which presented uniformity; the nature of the electrolyte 
has no influence on this ; neither has it on the spectrum of the light emitted 
by the active electrode, which must depend on a sarface film of gas, 
hydrogen from the water. The maximum length of spark between Wehnedit 
terminals is obtained with a 10 per cent. solution of sulphuric acid, which has 
a specific conductivity of 88720 x 10-* c.g.s. units. The amounts of con- 
ductivity to which various electrolytic solutions have to be adjusted to give 
the prod u's area maximum sparking distances between the terminals was 

Under this head, KsSQ,, NasSQ«, KsCOs, NasCOs, 
NH,NOs;, KNOys, NaNO, give about thé maxinram sparking distances 
(28 to 25, average 24°29) at conductivity 8682 x 10~* c.g.s. units in every 
case; HNO, KOH, NaOH, all at the samie sp, conductivity;/@234 x 
c.g.s. units, give the maximum sparking distances 25, 24, and 24°65; while 
maximum sparking distances of 81°5 and 80 respectively are given with 
above solution of sulphuric acid and with a solution Daye. fae aes 
sulphuric acid and bichromate of pote 


conductivity, 88720 x 10~ c.g.s. units. 


ROBB. The Vatuuin Bolometer. B. Warbuty,’G. Leithauser, 
E, Johansen. (Aan. d. Physik, 241. pp. 26-42, Oct. 8, 1907. Com 
cation from the Physikal.-Techn. Reichsanstalt.}~A theoretical investigation 
of the vacuum bolometer as regards loss of heat by conduction and radiation. 
Im a particular case, the maximum of Sensitivenhess to radiation is propor: 
tional to the squate root of the breadth of the strip ; in thé air 
it is nearly proportional to the breadth. Experiments are’ made with bols- 
meters constructed according to Lummer and Kurfbaum’s method, and the 
constants of the instruments, calculated by means of formule obtained in 


"2100, Change of Resistance of Metal Oxygen 
G. Szivessy. (Ann. d, Physik, 25.5. pp. 968-974, Sept, 24, 1907, Physikal 
Inst, d. techn. Hochschule, Stuttgart, July, 1007.)—The wires (0:1, mm,.ip 
diam.) were first annealed by. passing a current through them uatil ao further 
change of resistance oxygen was led over the red-hot 
wires until these became cold. following percentage increases of 
resistance, due to occlusion of oxygen, were observed; Ag (commengial), 
0°50, 0°88 ; ; Au (pure), no measurable change; Pt (ordinary), 
PG urs’, 2:80 after 9 hours’ heating ; another wire 3°88 after hours’ 
19 ; Pd, no further change was observed after the first 
annealing, is hence uncertain if any, change is produced by occlusion, 

since the in resistance by annealing (from to 64898 
ohms may be greater thaa that due te, occlusion of oxygen...) We 
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Qct. 28,4907. Van't Hoff Laborat., Utrecht, Phe Che 
in the form hitherto used is not suited for accurate measurements; but it 
is possible to construct other forms to supply the thermodynamic data which 
have. hitherto, been, Jacking. The. electromotive behaviour of copper 
emalgams vacying, in, composition from. 2.40.16, per cant. was, studied: in 
cells of the type ;—.. mov 


Hodes) 


of copper in the amalgam within the limits stated. 
iercuty and mer- | saturated solution "mercury 
corous’ sulphate of zinc ulphate ‘| | merry nd 


peopper: saturated solution of thercary and' mercurous 


and témiperature cells were determined by 
compari rison with a ‘Weston ‘cell, and it is shown that the od 


2102. Simulianeous Measurement of the Capacity and Power-factor of 
Condensers, F,. W. Grover. ;(Byreaujof Standards, Bull..8. pp. 871-481, 
Aug, 1907. -Eol. Electr..58). pp. 845-849, .Dec,’.7,. 1907.}-Four “bridge 
methods (one, of them due to..Wien) for,.obtaining simultaneously. the 
ratio of two capacities and, the, difference of. their power-factors are 
described, Various sources. of,,error ,.and , the .requisite methods for 
eliminating, them are discussed, By,,the use \of..an auxiliary condenser, 
two,condensers may be. compared by substitution. This procedure has the 
advantage that electrostatic effects are eliminated, and only the relative 
values, of the, resistances and indpctances of the bridge arms need to be 

ed accurately. Experimental results obtained by the. four, methods 
are in excellent agreement. When used as substitution methods the ratios 
of the capacities of condensers greater than 01 mfd. can be determined 
with inatcittacy “of only ‘two’ ot three’ in 100,000. ’ A’ phase- 
difference alsd''of ‘only a few sécontls ‘of arc, due 
absorptioh;’ may "be' detectéd’ with certainty. The small’ temperature- 
coefficients Of good mica condensérs'can be readily found.’ By the use 
of a variable air condenser, tra of thi 
the power-factors of Cofidéiisets Of '0'001 mfd. ot less, such as short lengths 
of cable; 'tiiay be ‘made'éasily. Methods are given by which the power-factor 
of the condensérs to be used ‘as standards may be measured. The Buréau’ of’ 
Standards prepared to make stich deterininations. good {nica ‘con’ 
detisers (where sin @ is the powet-factor) lies between 0°80" 6’. Figures 
are’ given’ show how ‘mita condénsets' even when made’ “known 


— 


dé te the order of magnitude of thé absorption effects. The determinatior 


of the power-factor is the bést single test of the quality of 'a ‘editdehser that 
can be made. Experiments are being made at the Bureau of Standards ‘on 


2108. ‘Method for Measurement of “Small ‘Res gnces. H. 
Hausrath. (Sammlung Elektrotechn. Vortrige, vol..7, No. 12}. Discussion 


by Schéne (Elektrotechn,. Zeitschr. 28. p. 1019, ‘Oct. "17, 1907.}—The 
differential method of H. Hausrath is an extension of the. otra process, 
but instead of having, a Comparison resistance, a combination. consisting of 
a slide wire shunted, by a low, resistance is employed, , To exclude errors 
which are usually produced. by the unequal magnitudes ‘of the connection 
resistances, and those caused by unequal action of the current in the 
differential system, Hausrath ives a special method of measurement, 
“dopble comparison.” In comparing the differential method. with, that. 
Thomson [double-bridge], it is stated that the modified differential meth: 
allows of measurements free from error due to contact-resistances, and does 
not require a knowledge of the value of bridge coils as in the Thomson 
method. In the latter case the contact-resistances must not, exceed a certain 
magnitude, and the sets. of resistances must be accurately adjusted. 6 In the 
discussion, it is pointed out that the introduction of a slide wire imposes 
limits on. the accuracy, of the modified” differential method, and, that. the 
method requires more atone, it the preference. over 


16 of Mutuat: A. Campbell. (Phil, Mag. 
14, pp. 494-508, Oct.; 1907. Paper read before the Physical Soc., May’ 24, 
1907.  Hlectrician, 60: pp. 60-61, Oct. 25, 1907. Abstract.)}—Methods! of 
mutual inductance by the aid of a vibration galvanometer vare 
discussed. In order to make measurements with facility it was found 
necessary to put a resistance in series with the condenser in Carey Foster's 
arrangement of apparatus for comparing mutual inductance with capacity. 
The author's galvanometer consists of an electromagnet with a narrow air-gap 
in which is suspended a very light and small coil with bifilar control. The 
tension of the suspending filaments can be regulated by means ofa spring: 
The range of the frequency obtainable depends on’the moment of inertia of 
the moving part;'the tension, the distance ‘between the suspending filaments, 
&c. one type it can be varied from '50 to The control torqué:is 
usually strong, the tension being of the order of about 1 kg. The’galvano- 
mieter’¢aii be usefully applied in connection with the Hughes’ inductance 
bridge ‘for comparing a self with a mutual inductance. The advantage of 
using a tuned galvanometer is that it largely obviates the necessity of obtain- 
ing a pure sine current. In conclusion, the author gives experimental results 
illustrating the high degree of accuracy obtainable; by the. modified ra 
Foster 
Induction ind Combinations H. Hausrath’ 
27. pp. 802-812, 1907.’ 
pp. 881-882, Dec. 18, 1907.)— variometers ‘iets constructed, the ‘one 
bein very similar to the Wien type’ add ‘having a range from 0-886 to 1442 
ihetitys, arid’ the other with a movable’ system 
over and paraltel'to' them. range of the latter variometer is from 
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085 to 1:620 millibenrys, and the 
"Variometer No. 1 (Wien Type). “Variometer 
“885 to 1606 millihenrys 
10841 0872 ,,0645 ,, 
0660 ,, 0957 


"V1 


Obs 


6. Pp. 955-957, Sept. 27 ; 989-991, Oct. 4; 1085-1087, Oct. 11 ; 60. pp. 90-21, 
Oct. 18, and pp. 68-85, Oct. 25, 1907. Paper read before the British 
Assoc. at Leicester.)}—The author gives a survey of resistance coils showing 
their evolution from the B.A. pattern (1865) up to the present time. The 
properties of resistance alloys are briefly considered, and a table is given of 
the electrical properties of some of them. From observations made by the 
author it appears that manganin coils when properly protected are the most 
constantio resistance. For an ideal resistance standard an open-wound enil of 
am inodrrodible or suitably protected alloy is suggested, The alloy should have 
as low a temperature variation ‘as possible, while thermo-forces must be kept 
down, either by selecting a material of low thermal force against copper, or 
by making provision for keeping both junctions at the same temperature, To 
secure a very smail temperature variation the author electroplated a wise 
haviag a negative temperature-coefficient of 00029 per cent., and obtained 
very good compensation when the alloy was nickel-plated. In a section 
dealing with standardising bridges the theory of a generalised slide wire 
bridge is given. In this bridge a slide wire connects the two ratio coils, and 
a second wire, in series with two resistance coils, shunts the two connected 
leads of the resistances to be compared. The arrangement is therefore.a 
Kelvin doubie-bridge; and it can be so operated that the correction due to 
the shunted resistance is negligibly small. With ratio coils of 10. ohuts the 


“2107. Propagation of Magnelisation. L. Donati. (Elettricista, Rome, 
6, Sept. 1, 1907.)-—-A thick cylindrical bundle of, iron, wire, 
5Q.sq,.cm. in sectional area and $m. long, is surrounded at end,over a 
length of 10 cm, by a magnetising coil of 400 turns fed by a central supp 

e¢-phase current. phase at various points along the core 

author, calculates the velocity of the‘ wave. of 
Wires, and Gnds it to be of the order of 1,900 m. per sec, 
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ELECTRO-PHYSIOLOGY AND ELECTRO-THERAPEUTICS. 


2108. Conservation of the Human Arterial Pressure after Application of 
High- equency Currents Auto-conduction. . Bergonié, A. Broca, and 
G. Ferrié. (Comptes Rendus, 245! ‘pp. 28, 16, 1007; Archives 
d’El. Médicale, 15, pp. 781-785, Oct. 10,1 1907.)}—The experiments were made 
with a 10-kw. wireless telegraph plant from which éffective (r,m.s.) currents of 
15-20 amps. at a frequedcy of 400,000 per sec. were ‘obtainable, currents 
nearly ten times greater than had hitherto been employed for this vton 
Using an output of 6 kw. and a max. p.d. at the tetdlinaly th the auto-cénd 
solenoid of 100,000 volts (16 cm. spark) and 10-15 wave-trains per sec., the 
max. intensity of each wave-train being about 500 amps., it was found that 
89 concordant méasures 8 were indecisive, 4 gave a reduction, 10an elevat 
and 21 no variation Of pressure, It is thus concluded that no” iw 


2100: M.Latie (Ann. 4. 
Sept. 24, 1907.)—Refets to an extension of the above system by Gans [see Abstract 
No. 1257 (1906)}, and concludes that on the basis of Cohn’s system an élecire 
ERB 
if 

2110. ‘Resistance of Electrolytes in the Magnetic Field. G. Berndt. (Ann. d. 
Physik, 88.6. pp. 989-050, Sept. 24, 1907, Phys. Laborat, des Polytechnikems, 


| ‘GALL. Action of Torsion on Magnetisation. C.Maurain, de 
6. May, 1903.)7-A discussion of the results of Sella, of Piola and 


| 


Wiss. Wien, Sitz. Ber. 116. 2a. pp. 889-508, March, 1907.}—This ‘highly analytical 
in continuation of previous ones dealing with moving ‘tiedia [see Abstracts 
Nos. 1291 and 2068 (1906)} treats the following topics : (1) Principle of energy and 
pega hare (2) Energy flux in heat conduction, Peltier- and Thomson-effects, 


rays. (9) Their heating effect. (10) Electrostatic deflection of kathode and 
rays. (11) por yy rays in strong magnetic fields. (12) Magnetic deflection 
ened, 974 and canal Pie ee (18) Rays in solid and liquid insulators. 

(14) efraction in uniform électric fields. (15) M c rotation of 
on of light 17) Dichroism of 

polarisation in absorbing mea. The Zeeman-effect. (19) Electric 


Wilson-efiect: to the solution, of problem. as.to, whether any, emf. or) 
charge follows from the rotation of a cylindsigal magnet about its axis, _ E. H. B, 


fields and bigh vacua. (8) Propagation, damping, and luminescence of kathode q 
rays. (6) Their,energy content and mechanical action, (7) Transverse vibrations 3 
Application of the Wilson-effect,. Baumgardt. (Ann, Physil, 


Simtoy 


$414. “Absorption of the Odours of Musk, Tonone, and Skatol by yaa of 
Material. H. Zwaardemaker.. (Konink, Akad, Wetensch, Amster- 
Versi, 16, pp, 81-85, June 5, and pp, 189-141, July 17,1907. Proc., 10. pp. 
Mf and 120-122, Sept. 8, 1907.)—Experiments made by passing air pt 
vith the odours of musk, ionone, and skatol through tubes of, various materials, 
at different temperatures, and noting the time that the odour is retained, show 
whilst exposure at a higher temperature does not much shorten the 
required for saturation, it considerably reduces the amount absorbed, 
absorption by different materials is very irregular; thus Pb alloyed with Sn 
retains the odour of musk for & days, of ionone for scarcely a day, and 
of skatol for 5 days; steel does not take up musk at all, but preserves the 
odour of ionone for about 4 days, and of skatol for 10-18 days; Al retains 
musk for less than 1 day, ionone for 2} days, ‘and skatol for 10 days. Porous 
porcelain and arc-lamp carbon scarcely e@bsorb any ionone or skatol, and 
silver and glass absorb,.no appreciable ionone, and only sufficient ;skatol, to 
persist for a few hours., These deviations are attributed to ecither:a peculiar 
modification of the solubility caused by solution of the specific metallic 
particles in the condensation layer, or an absorption in the metal itself... 
W. H. Si. 
2116. Formation and Change Mylius and 
E. -Gfoschuff.  (Zeitschr. Anorg. Chem. 55.) pp. 101-118; ‘Aug: 27, 1907. 
Communication from the Physikal,-Techn. Reichsanstalt.)—Dilute 
acid does not attack résistance glass appreciably, even after a very long 
and ‘the absorption of water by the glass is slight. Inferior glass is ' ited 
y dilute sulphuric acid at ordinary temperature, alkali being displaced by 
ter to the extent of 12 per cent. without the glass losing its consistency. 
Eyen after the acid has been in contact with the glass for a year, the layer 
attacked still consists of -hydrated glass poor in alkali and not of pure silicic 
acid. Heating increases the extent to which acid attacks glass. Gradual 
heating of hydrated glass causes a disaggregation of its substance accom: 
panied by a diminution in volume. Rapid heating causes: devitrification 
(a) by formation of foam, and)(b) by the separation of solid substances within 
the glass; the devitrification is caused by loss of water. Devitrification 
réquires a temperature of about 400°, and when accompanied by the separa- 
tion of a solid phase—presumably silicic acid—takes place ay ok in the 
layers rich in this acid. This sepafation of solid ddes not always take place 
in tases where loss of water proceéds gradually at lower temperatures, No 
devitrification is observed in hydrated glass when this is exposed to the ac 


Phys. Chem. 60. pp. 129-201, Aug. 6, 1907. Communication from the 
Laborat. aigew. Chemie Univ., Leipzig.)}—Copper begins to. absorb 
at 640° diffusion ‘through the metal can be‘detected. ‘Iron 

certain ‘disctepancy betwéen | different Diffusion and 
of ‘hydrogen’ begin ‘at ‘400°. ‘Nitrogen ‘is absorbed above 
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900°; but in. a’ vactiuny is still not liberated ‘again’; even at 1,000? tid 
definite diffusion sould’ be detected: ‘A sample 6f reduced iron absbrbed! 
nitrogen at 900°, but'liberated it'on cooling, ‘The’ property is probably one’ 
Belonging to yiron only, ‘Nickel absorbs hydrogen below 200°4 

can be detected from 4560" upwards, The occlusion of hydrogen and oxygen’ 
by Ag is very irregular; up to 640° neither gas diffuses through the metal, 
The ‘diffusion of ‘Hydrogen through Pt is meastitable ‘at 676°. ‘Oxygen and’ 
other gases do ‘not diffuse.'’ The occlusion of hydrogen by Pt is very'slight; 
with oxygeh, combination may play a part. ‘Diffusion and occlusion do‘ not! 
appear to be closely related to one another ; diffusion may be rapid with véry' 
small occlusion, as in Pt, or the converse may be the case as in Ni and Cu at 
low temperatures. In all cases the velocity of diffusion increases wiaithe 
temperature ; in Cu, Fe, Ni, and Co the solubility also incr “bat the 
opposite is the case with Pd. The activity—as a reducing 
in presence of Ni is attributed to occlusion rather than to 
definite hydrides. 


2117. Change in Colour of Sapphires produced by Radium. 
(Comptes Rendus, 145. pp. 710-711, Oct. 28, 1 
Nov. 8, 1907.)—It is usually agreed that the ur pis 
(sapphire of all colours) is due to the presence of traces of: 
Cr, Ti. The author finds that he can changs owe se 
thagthey pass successively through the stag 
y fom. green to yellow (topaz). 
bromide of activity. 1, {800,000 goes through the’ series 


plete series. The semes so treated are not r io-ac Vv 


when exposed to radium bromide, ah fi da not lose 
on author s the question as to 
a 


‘OF (Ibid. pp. 800-801, Nov. 11.)—The stones 
can be exposed in direct contact with the tube of radium bromide, and in 
daylight. The position ‘should’ be shifted every few hours to obtain uniform 
results. ‘The desired change of colour is produced in’ a few  Cotourless: 
cortiidum has beén chan into topaz, the Colout of natoral improved, 
aid the colour of pale ru es erlhianced'by the sathe means. The e 
‘action: “Alumitia’ drops (artificial rubies); Containing only mintite’ 
of Cr and which were almost colourless, are also found ‘to pork in thé 
same sequence of changes. The method is thus available for detecting 
tracesof. metals. It is considered that) the. process, can, hardly ‘bean 
oxidation since the effect is also obtained when; the stone and -radium jane, 
plunged jin, liquid nitrogen (at —200° C.). , (Ibid, pp. 874-875, Nov. 18.)—The, 
effect, cannot .be due to. the -«-rays, since the radium was sealed in, glass. 
Réntgen rays are, however, found to produce a, similar colouration, and, 


lath) eebu ottiue atl 


B. and H. ‘Woods. (Journ. Phys. Chem. 
arid’ 461-491, June) 1907.)—The equilibrium 4 
‘400° is given be ow; the being mainly founded’ 

rig-curves of the alloys. Only’dneé émpound, CuAl; is 


F. Botdas. 

60. py LAB, 3 

4i corundums 

of Fé, Mn, 

these stonesso 

tita green, and 

to rddium 

| anges froin the 


_ There are two thermal changes belog 
the. solidus ; the Band phases being unstable below 566° and 570° respec:. 
tively, The tensile tests were made upon samples as cast, or cast and. heat 
treated in accordance with the diagram, but not forged. At the Al-rich.end 
the best alloy contains, 10. per cent. Cn and has 28,000 lbs. per sq. ia. tensile 
strength. The tensile strength of the Al-rich series is reduced, and the 
elongation increased, by annealing from 8 to 6 days at 400°. With 00 per 
cent. Cu, the chill-cast alloys, or castings annealed above 566° give 100,000 Ibs. 
per.sq, in. tensile strength. This is reduced by annealing below 566°. With 
more than 92 per cent. Cu, annealing has little effect on strength or ductility. 


Generally, annealing of the Cu-rich alloys decreases the ductility, Inciden- 
tally it was observed ‘that upon adding Al to molten Cu the temperature rises 
from 150° to 250°, That this is not due to the reduction of copper oxide is, 
indicated by the fact that upon adding more Al there is a similar rise, in 


68:4. pp. 415-418, Oct. 12, 1907. Metallographic Communication from the 
Inst. f. anorgan. Chemie d. Univ., Gottingen.) —Describes the study of 
alloys: by thermal and tiicroscopic methods: Both indicate the presence of 
eutectic in the 1 per cent. Cd, and 1 per cent. ‘Zn alloys: “Microscopic 
examination of the rapidly cooled 1 per cent. alloys; obtained ‘by pouring the: 
molten alloys into a thin sheet-metal mould standing in a freezing mixture at 
—18° C., clearly shows the presence of eutectic. The author concludes that 
the pure state, and that it is impossible to. obtain 

sate id solutions of a. ¢gncentration ve than 1 per cent, Cd, 


of two ectl 
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CHEMICAL PHYSICS ‘AND ELECTRO-CHEMISTRY. 


Electrobytic Valve Action: of -Magnesiim, Antimony 

(Ann) d. Physik;'24. 1. pp. 48-54, Oct: 8; 1907. 
tion from the Physikal.Techn. Reichsanstalt.)\—The author has extended his 
research [Abstracts Nos. 924, 1260 (1907)] $6 as'to inclade ‘the metals Cr, Sn, 
Bi, Sb, and Mg. . No valye effect proper was found.in the case of Cr and Sn. 
The curve of thickness (2) of the effective’ film asa function of the formation 
voltage (¢), the diéleetric constant («) being taken as thity, it is now proposed 
should be called the éurve of “ barring capability *{that is the capability of 


the film, dt @ttefinite ‘capacity, to withstand a defitiite 


1907 


voltage). When the 


“barring capability”. is very great, either: ‘the dielectri¢ constant is high or 


the thickness of the. film very small. 


The results “of ‘the investigation are 


uf} Ro —— gare 
> 
abyd op copie Bio fond ccd gel 


together in the Figs, for ‘The ie con~ 
clusions as follows : (1), Magnesium shows a “valve” cffect besides in KOM 
and KyCOs, also in NaHPO, + NHsz, in which electrolyte up to 850 volts can 


be witlistood. The sensitivehess to cutting off of the eurrént'is smafi 


in 


KOR ahd K,CO,, but that heat is véry' great.’ (2) Antimosy shows valve 
éffect: in almost all electrolytes. The highest voltage! withstood was over 
T0Owoilts'in very dilute KCl. The sénsitiveness to heat is'less than with Mg; 
but that to rupture of the: current very great. (8) Bismutly also shows a'valve 
effect in almost all electrolytes. The highest voltage is reached in very dilute 
KOH: (viz:,:600 volts). The sensitiveness to either heating or rupture ‘of the: 
curvent is: small; hence the author considers Bi of value for electrolytic 


nectifiers. (4) The curve of “ barring: capability” a different 
of the: metals examined. 


effective layer,’ 


OF. 


position for 


‘The previous explanation of the effect as beitig 


due to: a: gas ‘layer in the pores of \the solid skin'should be modified as t& 
show'that the solid skin internal to the effective layer always consists ‘of thé 
oxide of the anode metal, and only changes into the ordinary solid skin 
metal ‘withthe attion of the electro 


lyte) on qitting the 
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Ay Dissociation.of Oxides... W. Stahl, (Metallurgie, 4. pp. 683690, 
Oct. 23,.1907.)—-Some of the data on which the following table of the dis 


aif 

‘tel 2PbO = Pb, + 2,848 

The dissociation-pressures for other scoring to Nernst’s 

mint. Solution ‘Shukoff. (jurn. 

Russk. Fisik.-C ObSéestva, 88, No. 8. pp. 1258-1257, 1906.)— Electro- 


lytic experiments with copper and mercury anodes show that the principal 
factor determining the mode of solution of an anode formed of a metal 
exhibiting varying valency is the ability of the different degrees of oxidation 
of the metal to form-complex- with the electrolyte. Thus with 
copper it is the cuprous ions, with mercury the mercagic ions, which 
form complex ions especially'easily. Hence in the electrolytes hydrochloric 
acid and sodium chloride, copper dissolves mainly as cuprous ions, especially 
if the solution is weak and is wéll Stirred, whilst in potassium iddide, chloride, 
bromide, or thiocyanate, metoury is dissolved mainly as mercuric ions. With 
solutions forming no complekes copper dissolves principally in the cupric 
state, while with mercury 120 out of 121-parts go into solution,as mercurous 
fons ; currenf are bere without influence. T. H. P. 
| 


2123. Electrolytic Rediittion of Molybdic ana Vanadic Acids. A. C. Chap- 
man and H. D. Law. (Analyst, 82. pp;-250-954, 1907.)—Besides the 
reduction of molybdenum trioxide by the action of Zan- g in H,SO, or 
HCI solution, éleetrolytic experiments with vanadium pentoxi e are described. 
These latter show that when a platinised Pt kathode is used the reduction 
dees not proceed as far as the trioxide stage even ; with Zn, Cd, or Pb it 

2124. Electrolytic Deposition of Nickel. (Comptes Rendus, 
145. pp. 627-628, Oct, 14; 1907, Ind. Elect. 16: p. 524, Nov. 25, 1902) 
Electrolysis of nickel salts by themselves gives bad results, hydrated. nickel 
oxide being deposited on the kathode when the chloride is used, while with 
the sulphate sulphuric acid is set free and oxygen evolved. The difficulty 
with the former may be overcome by adding boric acid to the electrolyte, thus 
preventing the injurious effect of nickel hydrate upon the whiteness of the 
deposit, and in the case of sulphate the presence of an ammonium or other 
alkaline salt is necessary. for satisfactory deposition of the metal. Nickel 
anodes are peculiar in becoming pitted at a number of points, holes being 
preserved... Sh 


2188. Kathodic Precipitation of Carbon... W. Blum and E, F. Smith. 
(Amer. Phil. Soc., Proc. 46. pp. 69-62, Jan.—March, 1907. Contribution from 
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the John Harrison Lab, of Chemistry. Chem. News, 96. pp, 200-201, Oct. 25, 
1907,)—Carbon is deposited on the kathode from solutions containing tartaric, 
citric, lactic, or. benzoic. acids,. This is especiallythe case.if a, stationary 
anode. be used together with a high current-density, When a high current, 
density is used platinum also dissolves from the anode and is deposited. on 
the kathode.. No black deposit is obtained from. solutions of,,am 
oxalate, formate, acetate, or succinate. According to.the authors, the.acids 
which give black deposits are broken down at the anode, and the carbon 
thus liberated forms a hydrate. in solution, The, carbon is deposited from 
this hydrate at the kathode. Consequently, when iron is deposited froma 
citrate or tartrate solution both iron and carbon ions are deposited. simul- 


9126. _ Electrolytic Corrosion of Brasses. A. T. Lincoln, D. Klein, and 
P. E. Howe. Your. Phys. Chem. 11. pp. 501-586, Oct., 1907.)—Copper- 
zinc alloys which Had been annealed at 400° C. for several Weeks were corroded 
electrolytically in normal solutions of the Ccommonet Sodium and ‘ammonium 
salts. The product of corrosion is generally of thé same composition as the 
test piéce for brasses of 50 or more per cént. Cu, a +'B, and alloys 
[see ‘Abstract No. 2774 (1904)]. For’ the lower Cu alloys (y #4'e+ 9) the 
uct is practi¢ally Zn. In‘ soditim chloride’ the amount’ Of  corrésioti 
ecreases with increased Cu. Sodium nitrate and acetate, and ammotiititt 
nitrate and oxalate, the amount of corrosion increases with decrease of Cu in 
high and very low Cu brassés. In soditim sulphate the corrosion is practi: 
cally constant over the whole range of Cu-Zn alloys. A ‘few results on Cu-Zin 
alloys containing small percentages of Sn weré in general of the same kind 
as in the absence of Sn. Chetnical corrosions tried in a ‘few of’ the soltitions 
gave unsatisfactory results, [Also in’ Amer. Electrochem. So¢./ Trans. ‘1: 
pp. 48-80, 1907. Research’ Award to A. T. Linicoln.] 


2127. Study of the Causes of Impure Nickel Plate, with Special Reference 
to the Iron. D. F. Cathane and A. L..Gammage. (Amer. Chem. Soc., 
Journ. 29. pp. 1268-1274, Sept., 1907.}—The rusting of nickel plate due to 
longed exposure to thé-atmosphere is caused by small amounts of Fe: 
tained in'the plate, which’ constitate with the Ni a series of galvanic’ couples. 
A$ commercially practised an anode of Ni and Fe is suspended in a ‘bath of 
nickel ammonium sulphate. Iron is deposited in ordinary working with the 
Nis Analysis of ‘deposits on Pt from portiéns of old anodes showéd “the 

of 0-:096 and 0°080 per cent. Fe. Further experiments demoristratéed 

that, with stationary kathodes, stirring the electrolyte had practicallynd effect 
ore current efficiency, but cdused an increase in the Fe in the deposit’ froui 

per cent. for a sfill solution to 0°86 per cent. for the agitated Soliition, 
showing large amounts of mechanical occlusion. Rotation of the kathode at 
180 r.p.m. reduced the current efficiency to about 1/6 of that obtained with a 
stationary kathode, and the percentages of Fe were 0°11 and 0°10 for the ad 
and 0°54 and 0°66 for the rotating kathode. Clouding of the solution “led 
surrounding the anodes ‘with Canvas bags, but on the kathode rotating 4 
260 r.p.m. the percentage of Fe in the deposit was now 0°75 to 0°80, whi 
the deposit on the still kathode yielded 005 to 007 per cent. of Fe. The 
deposits on the still kathodes dissolved with difficulty in HCl, but those on the 
rotated kathodes were often dark-coloured and dissolved readily. 


speeds of rotation with spiral kathodes, both with and without bags for the 
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trodes, were also tried. Thé results shisw-that ‘at Yeast 4-07 Fe 
comes by primary deposition, and that the faster ‘the kathodes are rotated 
the ‘less is the current efficiency in Ni. To ascertain if current deficiencies 
were due to peeling off of Ni from the rotating ‘kathodes, these were placed 
_ fh porous jars, and the results showed that deficiencies were not so caused. 
General Conclusions._Stitring the ¢lectrolyte 6r rotation of electrodes 
inéréases the amount of fron impurity cotisiderably. Surrounding the 
&nodes with 4 suitable filtering medium redaces the amount of iron impurity 
abotit one-half. About 0°04 to 0:06 per cent. of Fe will appear in’ the nickel 
platé in’ spite of filtering septa, and is probably @ue to primary deposition; 
and consequently the avoidance of small amounts of iron in nickel plate does 
not seetri possible with the anodes used’ at present in technical work. 
experiments with pure Ni anodes and an effective corroding electro- 

will be undertaken. 


Elektrochem. 18, pp. 690-694, Oct, 25 , 1907. Communication from. the 
elektrochem. Laborat. d, Kgl. techn. Hochschule, Berlin.)—It is not possible 
to isolate the blue compound formed by the redyction of a normal tungstate 
in acid solution, but by starting with a solution of known composition, and 
using, a,Pt dish kathode and a Ni anode—whereby anodic, oxidation of the 
liquid. was, prevented, the Ni simply dissolving—the author was able to find 
the composition of the blue compound by titration of the solution with 
potassium permanganate, The formula was found to be W.Ou. According 
te. the permanganate, titrations Jead kathodes did not. reduce so well as 
kathodes of Pt, but measurement of the hydrogen evolved showed that the 
amount of hydrogen used up was greater, with Pb than with Pt. The 
deposit was shown to have, probably the composition WO, 


Microscopic. Study of Strain. in Metals. F, Rogers. (Roy, Microscop. 

Chem. 50. pp. 459-491, June 11, 1907. Habilitationssebrift, Kiel—-The author bas 
made a very exhaustive examination of the action of oxygen upon water solutions ; 
upon the reactions. which take place during the electrolysis of water; and upon the 


BIBL, Conductivity of Electrolytes,.in. Pyridine sajher Solvents. KS 
ison of Acids and Pseudo-acids in Pyridine, 


in ‘D. Mazzotto Cimento, 18, 


. Influe ence of T 
Abstract No. 1 81 (1907).] 
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